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EXECUTIVE SUMMARY 

This Site Characterization and Evaluation Report is presented to satisfy requirements of unilateral Contract 

Task Order (CTO) 166, under Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract 

Number N62472-90-D-1298. This Site Characterization and Evaluation Report presents the results of the field 

investigations performed for five sites at Marine Corps Air Station (MCAS) Cherry Point, North Carolina. 

The site characterization investigation was performed for three Military Construction (MCON) projects being 

conducted at fiie locations at MCAS Cherry as part of the Base Realignment and Closure (BRACs). To 

support the evaluation samples of soil, groundwater, and concrete chips were taken and analyzed for 

parameters to be used in identifying health risk problems and to support disposal of the material if needed. 

Following analysis samples were validated to ensure the usability of the data and risk analysis was 

performed to determine exposure based on dermal contact, ingestion, and inhalation exposures. 

The results of this report are detailed in a manner which environmental personnel and regulatory agencies 

are familiar and includes necessary discussions on the methods used to evaluate data in order to reach risk 

assessment conclusions. However, due to the use of the document by construction and engineering 

laypersons, the results presented in Section 7 are in more familiar tears in order to facilitate understanding 

of the conclusions drawn. 

As described in this report, analytical results for all sites indicate the presence of contaminants at low levels 

in both the soils and groundwater. However, the levels at which they exist present no immediate or 

long-term risk as shown by the risk assessment calculations included in Appendix B of this report. 

R-0!3-94-10 ES-1 
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1.0 SITE BACKGROUND 

1.1 INTRODUCTION 

Halliburton NUS Corporation (HNUS) has prepared this report in response to unilateral Contract Task Order 

(CTO) 165, under Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number 

N62472-90-O-1296. CT0 165 requests that Halliburton NUS prepare a Site Characterization and Evaluation 

Report using data gathered during site investigations at flve sites located within Marine Corps Air Station 

(MCAS) Cherry Point, Cherry Point, North Cardina. 

A Work Plan was developed by Halliburton NUS which detailed the proposed investigation activities at 

Sites I through 5 (Military construction (MCON) Projects P962T, P966T, and P-965T). The final version of 

the plan was submitted to the Navy on February 28, 1994. Due to additional information obtained from the 

A/E contractors for the MCON projects, mobilization was delayed and a meeting was held on March 9, 1994 

at the Navy facilities in Norfolk, Virgin&. Following this meeting, a Work Plan Amendment prepared by 

HNUS was submitted on March 16, 1994. Once full funding was available to perform the revised scope of 

work, field investigation activities were initiated on April 4, 1994, and proceeded to completion on 

April 26, 1994. Analytical results from the initial investigation indicated the need for additional data. 

Following negotiations and preparation of a Work Plan Addendum, a second field effort was undertaken 

between July 5 and July 9, 1994. The details of these investigations are included in this report. 

1.2 SCOPE AND OBJECTIVE 

The purpose of this Site Characterization and Evaluation Report is to identify contaminants which may 

require cleanup prior to the demolition of existing structures and site preparation required for construction 

of housing for personnel being relocated as part of the Base Realignment and Closure (BRACs). The study 

areas are located on MCAS Cherry Point, North Carolina within the five sites chosen for MCON P962T, 

MCON P-965T, and MCON P966T. These sites are as follows: 

0 site 1 Northwest end of Building 154, in the vicinity of administrative building construction 

for MCON P962T. 

,--- 
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Site 5 
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North of Building 129 and south of Building 137 (Hangar 3) in the vicinity of a 

two-story addition to Building 129 and 56-foot-high warehouse bay addition to Ls3 

Building 137 for MCON P-966T. 

East of Building 137 (Hangar 1) in the vicinity of 50-foot shelter addition for MCON 

P966T. 

South of Building 245 in the vicinity of MCON P-966T. 

In the vlclnfty of warehouse construction between Buildings 66 and 246 for 

MCON P-962T. 

The location map for all sites at MCAS Cherry Point is presented in Figure l-l. 

1.3 ORGANIZATION OF REPORT 

Section 1.0 is this introduction to the report and includes a discussion of the scope and objectives in 

addition to a brief description of the site locations. Section 2.0 presents details of the site histories, 

Section 3.0 includes a description of procedures used during collection of samples in the field, Section 4.0 
YJI 

presents the site conditions, Section 5.0 presents the site assessment, Section 6.0 develops the baseline 

risk assessment, and Section 7.0 provides a summary of the site characterizations. 

R-G!%%lO 1-2 
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2.0 SITE HISTORIES 

2.1 MARINE CORPS AIR STATION DESCRIPTION 

The MCAS Cherry Point (see Figure l-l) is part of a milltary installation located in southeastern Craven 

County, north of Havelock, North Carolina. The MCAS is located on a 11,485acre tract of land bounded 

on the north by the Neuse River estuary, on the east by Hancock Creek, and on the South by North Carolina 

Highway 101. The irregular west boundary lies approximatdy 0.75 miles west of Slocum Creek. 

2.2 MCAS HISTORY 

The mission of the MCAS Cherry Point is to maintain and operate support facllfties, services, and materials 

of the U.S. Marine Corps Aircraft Wing, or its units thereof, and other units and activities as designated by 

higher authorities in coordination with the Chief of Naval Operations. The MCAS Cherry Point additionally 

provides facilities for training and support of the Fleet Marine Force Atlantic Aviation Units. The MCAS 

Chewy Point is also designated as a primary aviation supply point and is host to a Naval Aviation Depot 

(NADEP). 

The MCAS Cherry Point was commissioned in 1942. Continuing construction in 1943 included the addition 

of a massive aircraft assembly and repair shop, which later became the NADEP. During the 1950s and 

1960s land was acquired which increased the MCAS Cherry Point acreage to more than 11,000 acres 

(excluding the outlying bombing range, MCALF Bogue, and MCOLF Atlantic). During the 1970s intense 

commercial and residential development occurred around the MCAS Cherry Point, particularly within the city 

of Havelock. In 1980, the city of Havelock annexed MCAS Cherry Point. 

2.3 WE DESCRIPTIONS 

Review of real estate records and mapping during a historical data investigation provided information 

concerning the past uses of the five areas addressed In this document. 

23.1 Site 1 (MCON P-9&3’) 

Building 154 was originally constructed in 1943 to serve as warehouse storage wlth the following specific 

descriptors applied over time as the facility’s functions were revised: storage for air/ground organization: 

i%o!zAl4-10 2-l 
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materials and equipment staging storage; motor T storage: MTIS building; general warehouse naval supplies; 

administrative storage; administrative office; general storage (depot); general storage (ready issue); and for 

the period from May 1979 through October 1982 organic storage I and L The building presently serves as 

storage for mission readiness and is accessed by both road and rail service. 

2.3.2 Site 2 (WON P-966n 

Building 129 was originally constructed in 1943 to serve as a seat shop. Over time the following specific 

titles were applied for its different uses; parachute shop; ordnance: support equipment calibration; metals 

component shop; A/C weapon overhaul and test; maintenance, A/C spare storage; metal fabrication/ 

manufacture; support equipment rework shop; aircraft accessory overhaul shop; and manufacture/repair. 

Building 137 was originally constructed in 1943 to serve as a corrosion control/clean shop with the following 

specific titles applied over time as the facility’s functions were revised: $gpmetal components shop: 

nonmetal fabrication/manufacturing shop; cafeteria; hydraulic components shop; dynamic components 

shop; electronic system components; pneumatic oxygen shop; turbine accessories shop; plant services for 

aircraft overhaul; covered ground-check flight test; inertial qualification instruction overhaul shop; heat 

treating; engine test cell; miscellaneous parts/component repair; metal fabrication/manufacturing; metal 

components shop; support equipment calibration; engineering laboratory: DED manufacturing and repair- hid 

general purpose; aircraft rework shop; maintenance, aircraft spare storage; DED electrical, communication, 

and armament-general purpose; DED aircraft and engine accessory overhaul-general purpose; and 

administrative office. Current uses include aircraft maintenance and overhaul, parts and supplies storage, 

and administration. 

2.3.3 Site 3 (MCON P-966n 

See description in paragraph 2.3.2 above for Building 137. 

2.3.4 Site 4 (MCON P-m 

Building 245 was originally constructed in 1968 and currently serves as a paint and finishing hanger. No 

records of other uses exist. 

-1 
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2.3.5 Site 5 (MCON P-962T) 

Building 86 is currently a thrift shop and Building 246 is currently used by the Office of Personnel Morale, 

Welfare, and Recreation. Their distance from Site 5 make them irrelevant. No other recorded information 

exists regarding other uses. 

R-0594-10 2-3 
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3.0 FIELD ACTIVITIES 

The investigative techniques used at each of the sites were identical and supported sampling of surface and 

subsurface soil, groundwater, and concrete structures. The goal of the field effort was to identify 

contaminants that may be encountered during construction activities, Identify potential receptors, and to 

assess risk potential to those receptors exposed to chemicals that may be released from contaminated site 

media over time. The medla investigated were sampled using procedures described in detail in the following 

subsections. 

Sample locations for Sites 1 through 5 are shown in Figures 3-l through 3-5, respectively. Sample logsheets 

and chain-of-custody forms are provided in Appendfx A. Boring logs are included in Append& B. 

3.1 SOIL INVESTIGATION 

Surface and subsurface soil was sampled at each of the fwe sites during the initial investigation as described 

int he project Work Plan. In accordance with the Work Plan Addendum, only surface sofl was sampled 

during the second round. During the initial investigation the Geoprobe System, a direct-push sampling 

technology was utilized to provide a cost-effective alternative to using a drill rig and crew for sample 

collection. The Geoprobe unit is a hydraulically operated, truck-mounted system that can push or extract 

soil sampling equipment into or out of the ground. The unit was also used to install groundwater sampling 

points, discussed in detail in Section 3.2. 

The soil samples were collected using a P-inch Shelby tube (Macro Core) sampler that was push-driven to 

predetermined depth intervals. The tube contained a clear polyterphenyl liner held in place by a cutting 

shoe on the bottom and a drive head on top of the sampling apparatus. After removal of the Shelby tube 

sampler, the sample was retrieved by unscrewing the cutting head and, when needed, the drive head, and 

removing the liner sleeve. The sample was removed from the liner sleeve by cutting the sleeve lengthwise 

and removing the sample from the sleeve for direct placement into sample containers. The liner remained 

closed and inaccessible to direct atmospheric contact except when held open by hand. Monitoring of the 

soils using an organic vapor analyzer equipped with a photolonizlng detector (HNu) was performed for each 

grab soil sample prior to placement into the appropriate sample containers. No HNu readings above 

background were observed for any of the soil samples. 

R-05-94-10 3-l 
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COMPOSITE SOIL SAMPLE MAKEUP 

SAMPLE No LOCATIONS 
01-50-0106-COMP I SE01 THROUGH 15806 

01 -S0-0710-COMP ISR07 THROUGH lSt310 
~~k3-S0-1114-COMP ISEll THROUGH 15814 

SITE 1 OvtCON P-967Tl 
TF MAP 

MCAS CHERRY POINT. NORTH CAROLINA 
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Composited surface soil samples were collected from the surface 1 foot (0 to 1 foot below ground surface) 

of grouped locations at each site. Discrete sample locations which make up a composite sample group are 

identified on Figures 3-l through 3-5. Each grab sample that was used for the composite sample was 

collected individually and stored in an amber glass container on ice in a cooler until all samples for that 

composite were collected. The sample was then homogenized and placed in the appropriate sample 

container. 

During the second investigation, disposable sampling trowels or hand augers were used to collect the 

discrete surface soil samples adjacent to the original sample locations. All samples were taken at a depth 

of O-l foot below ground surface, or if the locations were in a paved area, from the first l-foot below the 

paving subgrade. The locations of the discrete surface soil samples are shown on Figures 3-1 through 3-5. 

Following collection, the samples were monitored using an HNu equipped with a photoionizing detector and 

then placed into the appropriate sample container as outlined int he Work Plan Addendum. No HNu 

readings above background were observed for any of the soil samples. 

In accordance wlth Naval Energy and Environmental Actlvff (NEESA) requirements as outlined in the 

Samolinn and Chemical Analvsis Qualftv Assurance Reoulrements for the Nave Installation Restoration 

Proaram (NEESA 20.26478, June 1966) blind duplicate samples were sent to the analytical laboratory. The 

sample identffication scheme, as described in the Work Plan (dated February 1994) was used, however, the 

location number of the duplicate sample was incremented beginning with the number that was one greater 

than the total number of boring locations at a given site. For example, at Site 4 where 15 boring locations 

were sampled, duplicates were identified as locations SO-16, SO-l 7, etc. Sample collection times were 

noted to be different than actual on the sample labels and chain-of-custody forms for duplicate samples. 

The actual duplicate sample collection times were correctly noted on the appropriate sample logsheet forms 

and in the field/&e logbook. 

3.2 GROUNDWATER INVESTIGATION 

Groundwater was investigated at all sites by installation and sampling of groundwater monitoring well points 

as outlined in the Work Plan. These temporary sampling points provided a cost-effective alternative to 

permanent monitoring wells and allowed investigation of a large area in a short period of time. The following 

subsections described the installation, abandonment, development, purglng, and sampling of the well points 

installed during this investigation. 

- 
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3.2.1 Well Point Installation and Abandonment 

At each site, a minimum of one well point was installed to obtain groundwater samples. The data collected 

provides an assessment of the chemicals present in the groundwater at each site and also provides a 

general assessment of the hydrogeological conditions and flow direction. Locations of well points are shown 

on Figures 3-1 through 3-5. 

The Geoprobe System was used to install all well points. Each well point was l-inch outside and l/2 inch 

inside diameter carbon steel consisting of a a-foot slotted well screen and 1 -foot connection to which 3-foot 

lengths of push rods were attached. Each section was push driven using hydraulic and air hammer features 

of the Geoprobe to a minimum depth of 15 feet below ground surface. After installation, the top of the well 

point was covered with aluminum foil and a plastic cap. The top of the well point was purposely driven to 

below ground surface grade so that the location could be covered wlth soil to minimize the potential for 

tampering. 

The location was surveyed and elevations for each well point were determined at the ground surface. After 

surveying, each well point was abandoned by simple removal of the well point sections using the Geoprobe 

System. The annuius was allowed to collapse and the remaining hole backfilled with surficial material from 

that location. 

3.2.2 Well Point Development 

Each well point was permitted to equilibrate for at least 24 hours, after which a depth to static water level 

was performed. Initial measurements of the water level were used to assess the groundwater elevation in 

the well point and to determine the amount of silt and sand infiltration that had occurred during well point 

installation. For well points at Sites 1 and 5, it was necessary to drive the well point an additional 3 feet 

further to obtain enough standing water in the well point to permit low-flow sampling. 

Well points were developed using a peristaltic pump and polyethylene tubing to remove silt and sand which 

had entered the well point. Typically, as much as 2 to 3 feet of material was required to be removed from 

the point. A maximum of 5 gallons of water, silt, and sand was removed from each well point during 

development. Development consisted of inserting a length of polyethylene tubing to the bottom of the well 

point, and agitating the tubing vertically while the pump removed materials. The pump operated at a 

maximum rate of approximately 2 liters per minute. After removal of settled material from the bottom of the 

well point, the well point was vigorously pumped at maximum capacity until discharge water was visibly 

colorless and clear and no further sediments were being generated. Despite efforts to remove fine material 
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from the vicinity of the well screen during well development, is was still necessary to remove silt and sand 

from the well point prior to purging for sampling. 

3.2.3 Well Point Pur@na and Groundwater Samplinq 

The sampling apparatus used for Collecting groundwater Samples consisted of a 5foot length of 3/8-inch- 

diameter teflon tubing into which a small section (c 1 inch long) of silastic tubing was inserted at each end. 

Inside the teflon tubing, a decontaminated l/4-inchdiameter steel ball bearing prevented water from leaking 

out of the teflon portion of the tubing by acting as a check valve. At the top end of the teflon tubing, a 

length of polyethylene tubing was force fitted into the silastic tubing and used to connect to the teflon 

sample collection tube wlth the peristaltic pump. Silastic tubing was threaded through the pump and a 

section of teflon tubing was used for discharge. 

Prior to sampling, thorough purging of the well points was performed to ensure collection of a representative 

groundwater sample. Due to the small Inside diameter of the well points (l/2 inch), more than 5 volumes 

of standing water were removed from each location. During purging, periodic measurement of pH, specific 

conductivity, temperature, and color and turbidity of the groundwater was performed as outlined in the Work 

Plan. Groundwater sample collection was not initiated until stablllzation of these parameters was observed. 

Stabilization was defined as kO.1 pH units, *lo% for specific conductance, kO.1 “C for temperature, and 

c 10 nephelometrlc turbidity units (NTU) for turbidity. 

Groundwater sampling was performed using the peristaltic pump discharging directly into the appropriate 

sample containers. Sample containers were filled by analysis in the following order: Target Compound List 

(XL) semlvolatile organic compounds, TCL pesticides and PC&, Total Petroleum Hydrocarbons (TPH) by 

SW845 Methods 3050 and 9071, Target Analyte List (TAL) metals, cyanide, and chemical oxygen demand. 

After these samples were collected, the pump was permitted to run while these samples were secured. 

.I 

Volatile samples (volatile organic compounds analyzed by SW846 Method 8260 and TPH analyses by SW845 

Method 8015) were then obtained from the teflon sample collection tube. The pump was shut off, tubing 

removed from the well point, disconnected from the polyethylene tubing, and groundwater was poured 

directly from the bottom of the teffon tubing into the sample vials. The 5-foot section of teffon tubing 

permitted collection of only volatile organic samples or TPH, consequently, after pouring the volatile organic 

sample, the apparatus was reassembled, reinserted into the well point, and the pump reactivated. The 

groundwater was purged until visibly dear prior to collection of the vdatile TPH sample. Duplicate and 

matrix spike sample cdlection was performed in the same manner, however, all volatile organic samples 

were collected prior to collection of the volatile TPH samples. 
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3.3 CONCRETE CHIP SAMPLING 

Composite concrete chip samples were collected from structures at Sites 1, 2, and 4 which will require 

demolition and removal to accommodate new construction. Each composite sample was collected from 

four individual locations in each structure. Each sample location was cleared of debris and surface material 

prior to chipping. The surfkziai l/4 inch of the concrete at each grab location was chipped using a 

decontaminated hammer and cold chisel. The samples were placed directly into the appropriate sample 

container as described in the Work Plan and shipped immediately to the laboratory for RCRA 

characterization analysis (TCLP metals and organic%, ignitability, reactivity, and corrosivii). 

3.4 DECONTAMlNAllON PROCEDURES 

All nondedicated sampling equipment was decontaminated both prior to beginning field sampling and 

between samples. This equipment included the Shelby tube soil sample&, trowels, well-point screens, and 

push rods. The following steps were taken: 

1. Potable water rinse 

2. Alconox or liquinox detergent wash 

3. Potable water rinse 

4. Nitric acid rinse diluted with deion@d water (except when sampling for metals) 

5. Anaiyte-free water rinse 

8. lsopropanol rinse 

7. Air dry 

8. Wrap in aluminum foil 

Field analytical equipment such as instrument probes was rinsed first with analyte-free water, then with the 

sample liquid prior to introduction to the sample liquid for measurement. 

3.5 WASTE HANDLING AND DISPOSAL 

All investigationderived wastes (IDW). including soil, development and purge water, and decontamination 

fluids were disposed of in approved manners. Soils remaining following sample cdlection were returned 

to the boring locations from which they were originally obtained. Development and purge water from 

monitoring well points was containerized in 55-gallon drums and was discharged into the Industrial 

Wastewater Treatment Plant (IWTP) at the completion of investigative actlvlties. The decontamination fluids 

were also discharged to the IWTP at the completion of field activiiies. The drums used to contain 
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groundwater and decontamination fluids were double-rinsed with potable water and placed in the drum 

storage area at the base. The rinse water was discharged to the IWTP. 

Personal protective equipment (PPE) and other solid waste materials generated during the field investigation 

were disposed of in doubled plastic garbage bags which were placed in the garbage dumpster located 

behind Building 4223. 

3.6 QUAUTY CONTROL SAMPLES 

In addition to environmental sample acquisition, quality contrd (QC) samples were cdlected in accordance 

wfth Navy requirements. The types of QC samples collected are defined as follows: 

Trip Blanks. Trip blanks were samples which originated from analyte-free water cdlected in 

sample vials at the laboratory. The vials were shipped with the sample containers to the 

sampling sites and returned to the laboratory with the vdatile organic compound (VOC) samples. 

The trip blanks were analyzed for the same list of vdatile organic compounds as the 

environmental samples. 

Equipment Rinsate Blanks. Equipment nnsate blanks were obtained under representative field 

conditions by running analyte-free water through the sampler after decontamination and placing 

the runoff water in the appropriate sample containers for analysis. Equipment rfnsate blanks are 

used to assess the effectiveness of decontamination procedures. As described in NEESA 

guidance, every other rlnsate blank dellvered to the laboratory was analyzed. 

Field Blanks. Field blanks were obtained by direct pouring from the potable water source into 

the sample containers. Field blanks are used to assess contamination present in source water 

used for equipment decontamination. 

Field Duolicates. Field duplicates were generated by spMtlng selected samples into two 

portlons for analysis. The field duplicates were used to assess the overall precision of the 

sampling and analysis program. The field duplicates were analyzed in the laboratory for the 

same parameters as the associated environmental samples. 
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4.0 SITE CONDITIONS 

4.1 GENERAL SITE CONDITIONS 

4.1.1 WAS Topooraphy 

The MCAS is located approximately 30 miles inland from Cape Lookout on the Atlantic Ocean, and is 

located within the Atlantic Coastal Plain Physiographic Province. The province is characterized as an 

elevated sea bottom environment with low topographic relief, and is generally below 100 feet in elevation. 

Subsurface materials consist of Cretaceous, Tertiary, and Quatemary deposits. These deposits generally 

dip gently seaward. 

4.1.2 MCAS Climate 

-. 
Proximity to the Atlantic Ocean signiftcantly influences the climate of Craven County which is warm and 

humid with short, mild winters and long, hot summers. The average annual temperature is approximately 

54°F. Periods of continuous freezing temperatures seldom last more than a few days. Average annual 

precipitation in Craven County is approximately 55 inches. During extreme dry years, precipitation may be 

as low as 35 inches, whereas rainfall may increase to 80 inches during very wet years. Tropical hurricanes 

pass offshore twice in an average year, but infrequently strike the coast wlth full force. 

4.1.3 MCAS Drainaqe 

The MCAS is bounded on two sides by surface water bodies: the Neuse River to the north, and Hancock 

Creek to the east. In addition, Slocum Creek runs from south to north near the western boundary of the 

MCAS. Drainage is directed toward these surface water bodies via a system of ditches, storm sewers, and 

local tributaries. Dominant drainage is toward Slocum Creek on the west and to Hancock Creek on the east. 

Tributaries to Slocum Creek drain four sub-basins. These sub-basins are Sandy Branch, Schoolhouse 

Branch, Luke Rowes Gut, and Turkey Gut. 

Slocum Creak is shallow, warm, and brackish. It serves as a recreational resource (e.g., boating) for military 

personnel and local residents. The North Carolina Department of Environmental Health and Natural 
- Resources (NCDEHNR) has dassified Slocum Creak and Hancock Creek as SC estuarine waters. SC 

classification is defined as suitable for fish and wlldlffe propagation; secondary recreation (i.e., recreational 
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activities not involving whole-body contact); and other uses applicable for waters of lower quality. The East 

Prong of Slocum Creek has been classified as Class C fresh water, which is also suitable for fish and wildlife 4 

propagation and secondary recreation, It is also suitable for agriculture purposes. The Neuse River in the 

vicinity of Cherry Point has been classified as SB estuarine water which is defined as being suitable for fish 

and wildlife propagation and primary recreation activities (activiiies involving whole-body contact) (North 

Carolina Department of Environment, Health, and Natural Resources, November 1, 1990). 

4.1.4 Undemround Utilities 

Underground utilities are present at all sites, however, due to the limited data available, the actual types and 

numbers are unknown. Known utility types include: steam, electric, phone, vacuum, air, and storm and 

sanitary sewer. 

4.2 SITE GEOLOGY 

Geology of all file sites consists of sedimentary deposits of mottled silty sand and sandy silt materials with 

some gravelly sand mixtures present for the entire depth of ail borings (maximum depth of 9 feet). The soils 

at the sites appear to be naturally-occurring sediments. Boring logs showing the local conditions for each 

site are included in Appendix B. LI) 

4.3 HYDROGEOLOGY 

4.3.1 Resional Hvdrweolwy 

The hydrogeology in the vicinity of the MCAS is dominated by its proximity to the ocean, sedimentary 

environment, and abundance of brackish surface water. The facility is underlain by four non-saline aquifers 

composed primarily of sand and sandy limestone to a depth of approximately 500 feet. These aquifers from 

the shallowest to the deepest are the Surficial Aquifer, the Pungo River Aquifer, the Yorktown Aquifer, and 

the Castle Hayne Aquifer. Below a depth of 500 feet, the aquifers become saline. Three confining units 

separate the aquifers beneath the MCAS. 

4.3.2 Site Hvdroaeology 

Groundwater flow direction, as indicated by previous work in adjacent areas, is generally to the west. This 

is supported by the groundwater elevation measurements made during the site characterization investigation. 

Elevations are highest in the easternmost wells (Site 4) at about 15 feet above mean SW level (msl) and are ‘v) 
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,- lowest in the westernmost well at approximately 4 feet above msl. Measurements were taken during only 

one round of sampling and do not represent static water level elevations at all times of the year. During 

previous investigations at adjacent areas, water level elevations have been documented to fluctuate by 

several feet, depending on the time of year and amount of precipitation (SW Table 4-l). 
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TABLE 4-l 

GROUNDWATER ELEVATlONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Well 
Number 

Water Level 
Below Ground 

Surface 
(feet) 

Ol-MWlA 15.94 

Elevation of Elevation of ~ Elevation of 
Ground Static ~ Screened 
Surface Groundwater i Interval 
(Ft,MSL) (Ft,MSL) (Ft,MSL) 

23.71 7.77 

02-MW2A 10.91 24.41 13.50 

03-MW3A 9.45 24.01 14.56 

04-MW4A 8.25 22.99 14.74 

04-MW4B 8.47 23.87 15.40 

04-MW4C 8.64 24.02 15.38 

05-MW5A 16.90 20.96 4.06 

~ 
6-8 

~ 68 

8-10 

8-10 

9-11 

9-11 

3-5 

R-0594-10 

Note: Water level reading obtained April 1994. 
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5.0 SITE ASSESSMENT 

5.1 ANALYTICAL METHODOLOGY 

The analytical methods used were selected to provide information to support risk assessment and to 

comply with investigative requirements outlined by regulatory agencies as necessitated to identify the 

proper disposal options. The following text details the analyses that were performed, provides justification 

for their utility as appropriate, and identifies the corresponding NEESA QC level. Validated analytical data 

and method-specific detection and quantitation limits are presented in Appendix C. 

;- 

Both soils and groundwater were analyzed for Volatile Organic Compounds (VOCs) using Method 8260 

as described in Test Methods for Evaluatinc Solid Wastes (SW-8461, Third Edition (U.S. EPA, June 1990). 

The compound list used for analysis was expanded to include chemicals contained in the CLP statement 

of work dated 8/91 (OLM01.8). Method 8260 is a gas chromatography/mass spectroscopy (GC/MS) 

method which provides positive identification (needed for quantitative risk assessment) and low detection 

and quantitation limits which are required for underground storage tank investigations and groundwater 

assessment in the State of North Carolina. The use of this non-CLP method, however, prevented 

generation of QC Level D analytical data as defined by NEESA. Although defined as QC Level C data, 

the data is deemed suitable for use in a risk assessment because of Method 8260 equivalence with the 

CLP low concentration analytical protocol (CLP OLCO2.0) and because a complete set of raw QC data, 

equivalent in every respect to a CLP data package except format, was provided by the laboratory for data 

validation purposes. 

Target Compound List (TCL) semivolatile organic compounds and pesticides and PCBs were analyzed with 

reference to the OLMOl.8 CLP statement of work dated August 1993. These data were generated as 

NEESA QC Level D data. Target Analyte List (TAL) metals and cyanide were analyzed according to 

protocol outlined in the ILM03.0 CLP statement of work. Data for these analyses are NEESA QC Level D 

data. 

,- 

Analyses for Total Petroleum Hydrocarbons (TPH) were conducted to comply with investigative 

requirements set forth by the State of North Carolina. The characterization of TPH in soils provides 

assessment of volatile, low and medium to high boiling point range hydrocarbons, and residual 

hydrocarbons. Analyses for each fraction are selective. Low boiling point hydrocarbons are identified by 

analysis by a modified SW-846 Method 8015, gas chromatography (GC) with benzene, toluene. 
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ethylbenzene, and xylene (BTEX) distinction. Medium- to high-range boiling point hydrocarbons are 

quantified by use of SW-846 Methods 3550 and 8015, extraction, and GC analysis. Residual 

hydrocarbons are determined by SW-846 Method 9071, freon extraction and gravimetric analysis of the 

residue. All methods are non-CLP and data are NEESA Level C data. 

At sites requiring groundwater disposal, analysis for the chemical oxygen demand (COD) was performed. 

COD analysis was performed with reference EPA 600 Series Method 410.4 and the data QC level is 

NEESA Level C data. 

To facilitate disposal of excavated soils and demolition of concrete debris, the RCRA characteristics for 

these materials was determined. Concrete was assumed to be unreactive and inert, thereby requiring only 

the Toxic Leaching Characteristic Procedure (TCLP, SWl311). Analyses were performed for RCRA 

regulated volatile, semivolatile, pesticide, herbicide, and metallic chemicals. Soils required analysis for 

ignitability, corrosivity, and reactivity in addition to the TCLP analyses. All preparation and analytical 

procedures for these media were performed as described in 40 CFR Part 136. Data for RCRA 

characteristic analyses are NEESA Level C data. 

5.2 DATA VALIDATION 4 

The data were validated with reference to U.S. EPA Functional Guidance for evaluating organic and 

inorganic analyses, NEESA Level D data validation protocol, and method-specific requirements. A data 

validation memorandum was generated for the analyses of each sample set that summarizes the findings 

of the data review. These memoranda, which were submitted to the HNUS project manager, provide an 

explanation of the applied data qualifiers, and identifies problems associated with data usability. The 

validated and tabulated analytical database is presented in Appendix C. 

Organic analyses were validated in accordance with NEESA Level D validation requirements and with 

reference to “Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses” 

(U.S. EPA, February 1, 1988). The data were validated based on a review of the following parameters: 

l Holding Times 
. GClMS Tuning 
. Initial and Continuing Calibration 
. Field QC and Laboratory Blanks 
. Surrogate Recovery 
* Matrix Spike/Matrix Spike Duplicate 
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. Field Duplicates 

. Internal Standards Performance 

. TCL Compound identification 

. Compound Quantitation 

. Tentatively Identified Compounds (TICS) 

Data that were compromised as a result of noncompliance in one or more of the review areas were 

qualified as outlined in the validation guidance. Data validation reports summarize all qualification actions 

taken. No major problems resulting in the rejection of analytical data for organics analyses were noted. 

Inorganic analyses were validated in accordance with NEESA Level D validation requirements and with 

reference to “Laboratory Data Validation Functional Guidelines for Evaluating lnorganics Analyses” 

(U.S. EPA, July 1, 1988). The data were validated based on a review of the following parameters: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Holding Times 

Initial and Continuing Calibration Standard Performance 

Field QC and Laboratory Blanks 

ICP Interference Check Sample 

Laboratory Check Sample 

Laboratory Duplicate Sample 

Matrix Spike Sample 

Furnace Atomic Absorption QC 

ICP Serial Dilution 

Sample Result Verification 

Field Duplicates 

Data that were compromised as a result of noncompliance in one or more of the review areas were 

qualified as outlined in the validation guidance. Data validation reports summarize all qualification actions 

taken. 

Analyses for TPH, COD, and RCRA characteristics were validated with reference to method-specific 

requirements. A data validation memorandum summarizing the findings and conclusions was generated 

for each data set and submitted to the HNUS project manager. 
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5.3 NATURE AND EXTENT OF CONTAMINATION 

This section will provide a site-specific discussion of the analytical results with respect to the chemical 

contamination detected. The results presented are limited to data collected during this investigation, 

however, some site background information that is available from previous activities is presented. 

5.3.1 Site 1 0IlCON P-962n 

Site 1 is located in the vicinity of the north end of Building 154. The areal extent of the site includes the 

existing parking lot bounded by a building and “A” Street. A total of 14 soil borings, 3 composites, and 

1 downgradient groundwater monitoring wellpoint were the basis for this site investigation. All soil borings 

were sampled at depths of 3 to 5 feet below ground surface. The monitoring wellpoint was installed to 

a depth of approximately 18 feet below ground surface. The frequency of occurrence and range of positive 

detection for chemicals in soils at Site 1 are presented in Table 5-1. 

5.3.1 .l Soils 

Based on the results of the analyses conducted at Site 1, low concentrations of trichloroethene (bis(2- 

ethylhexyl)phthalate, metallic constituents, and various pesticide compounds are noted to be present at 

the site. The only positive results reported for trichloroethene (3.3 pg/kg) and bis(2-ethylhexyl)phthalate 

(340 pg/kg) were detected in sample SO-13. Maximum concentrations of pesticides were detected in 

surficial samples SO-05 (Dieldrin, 120 pglkg), SO-04 (4,4’-DDD,39 pglkg), and SO-07 (Endrin, 1.8 pglkg). 

All other maximums are noted from composite samples SO-071O-COMP (Aldrin - 2.8 pglkg, Heptachlor 

epoxide - 2.6 pg/kg, and Chlordane isomers - 77 pg/kg total). 4,4’-DDT and 4,4’-DDE were detected in 

01-SO-OlO&COMP at concentrations of 330 and 300 pg/kg, respectively. 

Several TAL metals were detected in the discrete soil samples at Site 1. Most notable of the detections 

are arsenic (detected in 6 of 19 samples at a maximum concentration of 4.9 mglkg), barium (detected in 

3 samples at a maximum of 20.2 mg/kg), chromium (in all samples at a maximum of 13.7 mg/kg), 

manganese in 10 samples at a maximum of 34 mg/kg), manganese (15 of 19 samples, 42.1 pg/kg 

maximum), mercury (4 of 19 samples with a maximum of 0.05 &kg), silver (1 of 19 samples at 1.2 

pg/kg), selenium (detected in 2 of 14 samples at a maximum of 0.58 mg/kg), vanadium (18 of 19 samples 

with a maximum of 17.1 pg/kg), zinc (1 of 19 samples at 175 pg/kg), and cyanide (detected in 2 of 19 

samples with a maximum of 4.6 pg/kg). 
L139 
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TABLE 5-1 

SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 1 
MCAS CHERRY POINT, NORTH CAROLINA 

Frequency of 
Chemical Positive Concentration Location of Range of Background 

Detection Range Maximum Concentrations* 

SOILS - ORGANICS (/@kg) 

_I METALS OWW 
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TABLE 5-l (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN SITE 1 SOILS ‘cs 
MCAS CHERRY POINT, NORTH CAROLINA 

Frequency of 
1 

Chemical Positive Concentration Location of Range of 

Range Maximum Background 
Detection Concentrations* 

GROUNDWATER - 
ORGANICS MJW 
1,1,2,2- l/l 5.5 MW-IA NA 
Tetrachhloroethane 
Trichloroethene l/l 1.4 MW-IA NA 
Trichlorofluoromethane l/l 14 MW-IA NA * 
METALS (CcgW * 
Aluminum Ill 749 MW-IA NA 
Calcium Ill 20100 MW-1A NA 

I Iron I I/l I 1580 1 MW-1A 
Magnesium l/l 10900 MW-1A NA 
Manganese 111 202 MW-1A NA 
Nickel l/l 15.1 MW-IA NA 
Potassium l/l 3860 MW-1A NA 
Sodium 
Zinc 

I 

l/I 13700 MW-IA NA 
l/l 117 MW-IA NA 

l ND(O.ll) - The compound was not detected at the detection limits shown in parentheses. 
NA - Not analyzed. 
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Results of TPH analyses indicate detectable quantities of oil and grease range petroleum hydrocarbons 

at boring location SO-05 (310 mglkg). No other positive results were reported for TPH for gasoline, diesel, 

or oil/grease range hydrocarbons at Site 1. 

5.3.1.2 Groundwater 

Analyses of the groundwater sampled immediately downgradient of Site 1 (01 MWIA) indicate the presence 

of low concentrations of halogenated organic chemicals and metals. The detected organic chemicals 

included 1 ,1,2,2-tetrachloroethane (5.5 pg/L), trichloroethene (1.4 c(g/L), and trichlorofluoromethane (also 

known as Freon-l 1, 14 c(g/L). Metals that were detected include aluminum, calcium, magnesium, 

manganese, nickel, potassium, sodium, and zinc. 

5.3.2 Site 2 

Site 2 is located between Buildings 137 and 129. A total of six soil borings, one composite, and one 

groundwater monitoring locations were sampled. Frequency of detection and range of positive results 

reported for the soils at Site 2 are presented in Table 5-2. 

5.3.2.1 Soil 

A wide variety of organic and metallic chemicals were positively detected in the soils obtained from Site 2. 

All organic compounds were mono- and polycyclic aromatic and included: toluene, xylenes, a wide variety 

of polynuclear aromatic hydrocarbons (centered at SO-07), and the pesticides Endosulfan I, 4’4’-DDE. 

Endrin (SO-03) and Dieldrin (maximum of 5.4 pg/kg at SO-02). The latter pesticide is also detected at 

boring SO-01 and SO-03. Also detected were bis(2-ethylhexyl)phthalate, and butylbenzylphthalate 

phthalate esters, and the polychlorinated biphenyl (PCB) aroclor-1260. The volatile organics (toluene and 

xylenes) were detected in one sample located at SO-01, next to Building 137. Aroclor-1260 was detected 

at a maximum of 3100 @kg at a O-12” depth from SO-04. 

5.3.2.2 Groundwater 

Analyses of the groundwater collected at Site 2 (02MWlA) indicate that a variety of chlorinated volatile 

organic and semivolatile organic compounds in- addition to metallic constituents are present. Detected 

compounds include chlorobenzene (2.1 PgIL), 1,2dichlorobenzene (5.4 pg/L), 1,4dichlorobenzene 

(1.8 pg/L), dichlorodifluoromethane (7.9 pg/L), 1 ,ldichloroethane (6.9 pg/L), cis-1,2dichloroethene 

R-05-94-10 5-7 



CP-00878-3.13-08/01/94 

TABLE 5-2 

SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 2 
MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 
Frequency of Concentration Location of Range of 

Positive 
Detection Range Maximum Background 

Concentrations’ 

SOILS - ORGANICS WW Wkg) 

Toluene 

Xylenes 

l/l 1 9.1 so-01 -0305 ND(G)-ND( 12) 

l/11 6.9 so-01 -0305 ND(G)-ND( 12) 

Phenanthrene 

Fluoranthene 

519 100-I ,300 so-07-0001 ND(380)-ND(410) 

619 160-3,700 so-07-0001 ND(380)-ND(410) 

I PY rene I 619 1 130-3,400 1 50-07-0001 1 ND(380)-ND(410) 1 

I Benzo(a)anthracene 1 519 1 IOO-2,600 1 SO-07-0001 1 I 519 1 100-2,400 1 SO-07-0001 1 ND(380)-ND(410) 1 1 Chrysene 

1 Bis(2-ethylhexyl)phthalate 1 

1 Benzo(b)fluoranthene 1 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Acenaphthene 

Flourene 

Anthracene 

119 1-10 so-07-0001 NA 

219 1 go-420 so-07-0001 NA 

619 1 92-770 1 SO-O7-0001 1 ND(380)-ND(410) 1 

619 I 56-2,900 1 SO-O7-0001 1 ND(380)-ND(410) 1 

619 71-l ,400 so-O7-0001 ND(380)-ND(410) 

619 61-2,400 so-07-0001 ND(380)-ND(410) 

l/9 100 so-07-0001 NA 

Carbazole I 219 82-110 1 so-07-0001 I NA 

Butylbenzylphthalate 119 80 SO-06-0001 NA 

Indeno(l,2,3cd)pyrene 319 83-970 so-07-0001 NA 

Dibenz(a,h)anthracene 219 98-370 s0-07-0001 NA 

Benzo(g,h,i)perylene I 319 1 99-960 1 SO-O7-0001 1 NA 

Endosulfan I 

Dieldrin 

4,4’-DDE 

Endrin 

gamma-Chlordane 

118 0.52 s0-03-0001 NA 

318 0.86-5.4 s0-02-0001 NA 

118 0.11 s0-03-0001 NA 

118 1.3 s0-03-0001 NA 

1f8 0.93 so-O5-0001 NA 
I 

Aroclor-1260 I 718 45-3,100 1 so-O4-0001 I 1 NA 1 
METALS OwVkg) (WW 
Aluminum 11111 2,330-6,490 s0-05-0305 651-16,900 

Arsenic l/l 1 5.2 SO-06-0305 0.58-5.1 

Barium Ill? 12.9 so-O5-0305 6.7-30.9 
4 
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TABLE 5-2 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 2 
MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Frequency of Concentration Location of Range of 
Positive 

Detection Range Maximum Background 
Concentrations* 

2/l 1 2-2.2 SB-07-0001 NA 

1 l/l 1 204-54,600 SO-06-000 1 15.5325 

9/l 1 4.8-17.6 so-07-0001 3.3-22.3 

l/l1 17.9 se-06-0001 NA 

lllll 803-4,670 80-05-0305 573-8,860 

GROUNDWATER - 
~RGANICS ww (CcgW 

Trichloroethene 

Trichlorofluoroethene 

1,2 Dichlorobenzene 

N-Nitrosodiphenylamine 

l/l 1.2 MW-2A NA 

l/l 4 MWQA NA 

l/l 6 MW-2A NA 
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TABLE 5-2 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 2 
MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 

METALS 

Aluminum 

Arsenic 

Barium 

Calcium 

Iron 

Magnesium 

Mangenese I l/l 1 727 I MW-2A 1 NA I 

Frequency of 
Positive Concentration Location of Range of 

Range Maximum Background 
Detection Concentrations’ 

WL) bm-1 

l/l 2650 MW-2A NA 

l/l 5.3 MW-2A NA 

l/l 150 MW-2A NA 

l/l 29700 MW-2A NA 

l/l 21500 MW-2A NA 

l/l 3830 MW-2A NA 

Nickel 

Potassium 

Sodium 

Vanadium 

I l/l 1 6.6 I MW-2A 1 NA I I l/l 1 8030 I MW-2A 1 NA I 
I l/l I 21600 1 MW-2A 1 NA I I l/l I 3 I MW-2A 1 NA I 

Zinc I l/l I 62.6 I MW-2A 1 NA I 
l ND(O. 11) - The compound was not detected at the detection limits shown in parentheses. 
NA - Not analyzed. 
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(4.1 pg/L), tnchloroethene (0.8 pg/L), and trichlorofluoromethane (1.2 PgIL), The semivolatile organic 
compound N-nitrosodiphenylamine was present at a concentration of 6 pg/L. 

Metals detected in the groundwater at Site 2 include aluminum, arsenic, barium, calcium, iron, magnesium, 

manganese, potassrum, sodium, vanadium, and zinc. The groundwater sample was noted to be slightly 

turbid upon sample collection, having a measured turbidity of 8 nephelometric turbidity units (NTU). 

Positive detections of diesel range petroleum hydrocarbons and oil and grease were reported for the Site 2 

groundwater sample at concentrations of 180 pg/L and 5.2 pg/L, respectively. Also, a chemical oxygen 

demand of 56 mg/L is reported for this groundwater sample. 

5.3.3 Site 3 

Site 3 is located at the entrance to Hangar 1 of Building 137. The site is covered by a concrete surface 

approximately 12 to 18 inches thick. Four soil boring locations, two of which were sampled to a depth of 

9 feet, one composite, and one groundwater monitoring point were sampled. One surface soil was 

collected at O-l’ depth below the concrete. The frequency of detection and range of positive detections 

reported for Site 3 soils is presented in Table 5-3. 

5.3.3.1 Soil 

The soils collected from shallow (3 to 5 feet below ground surface) and deep sample interval did not 

contain detectable concentrations of any organic compounds. However, several metals including 

aluminum, calcium, chromium, iron, lead, magnesium, manganese, and potassium were detected at almost 

all of the locations. Mercury and vanadium were detected only for the surficial sample at SO-04. The high 

frequency of detection and comparably low concentrations that are observed for these chemicals indicate 

that it is unlikely that chemical contamination has occurred at this site. 

One anomalous detection of oil and grease is noted for Site 3. Soil boring location SO-03, sampled at a 

depth of 3 to 5 feet, contained oil and grease at a reported concentration of 280 mg/kg. This concentration 

is noted to be equal to the sample reporting limit for this parameter. 
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TABLE 5-3 L3’ 

SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 3 
MCAS CHERRY POINT, NORTH CAROLINA 

Chemical Frequency of Concentration Location of 
Positive Detection Range Maximum 

Range of 
Background 

Concentrations 
Wkg) 

METALS 

Aluminum 

Calcium 

818 

618 

WWW 

2,380-g, 130 

97.644,700 

so-04-0709 6.51-16,900 

50-04-0001 15.5-325 

I Chromium I 418 I 8.5-l 1.8 1 so-04-0709 1 3.3-22.3 

Iron 818 7804,830 so-04-0709 573-8,860 

Lead 718 1.9-5.4 so-04-0709 0.93-141 

Magnesium 718 102-276 so-04-0305 34.3-871 

I Manganese ~- ~~- s/al- 618.4 I 1 SO-03-0305 I--- 2.2116 

1 Mercury I 118 I 6.11 ~~ I so-04-0001 1 ~ ~~ ND(O.11) 

Potassium 718 86.9-236 so-04-0305 229 

Vanadium l/8 8.6 so-04-0001 3.1-27 L 
GROUNDWATER WL) 
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5.3.3.2 Groundwater 

No organic compounds were detected in the groundwater at the Site 3 (03MWOlA) monitoring location. 

However, low concentrations of barium, calcium, magnesium, manganese, potassium, sodium, and zinc 

were reported. 

No positive results were reported for TPH or COD analyses for the Site 3 groundwater sample. 

5.3.4 4 Site 

Site 4 is located adjacent to Building 245, currently used as a painting hangar for aircraft and parts, A 

total of 15 soil borings, four of which were sampled to a maximum depth of 9 feet below ground surface, 

5 composites, and 3 groundwater monitoring points were sampled during the field investigation. Table 5-4 

presents a summary of the frequency of detection and range of positive detections for chemicals in soils 

sampled at Site 4. 

.- 5.3.4.1 Soil 

Soil samples that were analyzed from Site 4 contained one detection each of bis(2-ethylhexyl)phthalate 

(130 pg/kg) and Aroclor-1280 (28 pg/kg at SO-16). The former was detected in a composite sample from 

SO-16, SO-17, and SO-18. The detection of bis(2-ethylhexyl)phthalate was not confirmed in the 

associated duplicate sample, however, and was reported at a concentration less than the sample 

quantitation limit. 

Nearly all of the TAL metals were detected in the soils from Site 4. Positively detected metals included 

aluminum, arsenic, calcium, chromium, cobalt, iron, lead, magnesium, manganese, mercury, nickel, 

potassium, selenium, sodium, vanadium, zinc. Also, cyanide was detected in two samples. All maximum 

results except for cobalt, manganese, mercury, vanadium, zinc, cyanide, and the common cations 

(calcium, magnesium, potassium, and sodium) were less than the background range. 

.r_ 

The results of TPH analysis of the soils from Site 4 also indicate petroleum contamination to be present. 

Mostly detected as oil and grease at borings located at SO-07 (360 mg/kg), SO-13 (400 mg/kg at 7 to 

9 feet), SO-12 (maximum of 2,500 mg/kg), SO-14 (330 mg/kg), and SO-15 (330 mg/kg), the contamination 

also included diesel range hydrocarbons, detected at SO-l 2 (120 mg/kg). 
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TABLE 54 

SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 4 
MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 
Frequency of 

Positive 
Detection 

Concentration Location of 
Range Maximum 

Range of 
Background 

Concentrations* 

SOILS - ORGANICS (/@kg) WW 

Bis(2-ethylhexyl)phthalate 

Aroclor-1260 

119 130 

l/9 28 

SO-161 8- 
COMP 

SO-16-0001 

ND(380)- 
ND(410) 

NA 

METALS (wW UWW 

I Aluminum I 28128 I 579-l 0,800 1 SO-02-0305 1 651-16,900 I 
I Arsenic I 5128 I 1.6-4.6 1 so-03-0305 1 0.58-5.1 I 
I Calcium I 23128 1 loo-134,000 1 so-10-0001 I 15.5-325 I 
I Chromium I 12i28 I 3.8-14.8 1 SO-02-0305 1 3.3-22.3 I 

Cobalt 

Iron 

l/28 51.9 SB-1 O-0001 NA 

28128 193-l 8,000 SO-02-0305 573-8,860 . 

I Lead I 19128 I 1.4-25.6 1 SO-16-0001 1 0.93-141 I 
I Magnesium I 16128 I 123-l) 520 1 so-12-0001 1 34.3-871 I 

I Manganese I 12l28 I 4.2-28.7 I so-15-0305 I 2.2-16 I 

I Mercury I 2l28 I 0.04-O. 1 I so-12-0709 l ND(O.ll) 1 
I Nickel I 2128 I 1.9-2.1 I so-15-0001 1 4.7-7.6 I 
I Potassium I 1 O/28 I 123-338 I so-14-0305 1 229 I 
I Selenium I 2l28 I 0.19-0.28 I SB-10-0001 1 0.24-l. 1 I 

Sodium 1128 119 SO-O7-1525 7.5 

Vanadium 10128 1.8-27.8 SO-O2-0305 3.1-27 

Zinc 3128 12.6-39 so-1 2-0001 1.3-9.4 

Cyanide 2/28 0.06-0.09 So-l O-0305 NA 

R-05-94-10 5-14 



CP-00878-3.13-08/01/94 

TABLE 5-4 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 4 
MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 

GROUNDWATER - 
ORGANICS 

Chloroform 

1,2 Dichloroethene (cis) 

Tetrachloroethene 

Frequency of 
Positive Concentration Location of Range of 

Range Maximum Background 
Detection Concentrations* 

(PM-) WL) 

214 0.6 MW4C NA 

314 l-1.1 MW-4B, 4D NA 

414 0.9400 MW-4D NA 

,,-- 

Trichloroethene I 214 I 2.9 1 MW-4C, 40 1 ~~~ NA 

Vinyl Chloride l/4 1.6 MW-4B NA 

METALS WL) (PM-) 

Aluminum 214 309-692 MW-4A NA 

Barium 114 196 MW-4B NA 

Calcium 414 28900-95700 MW4B NA 

Iron 414 827-9660 MW4B NA 

Magnesium 414 2430-6590 MW-4B NA 

Manganese 214 60.7-133 MW-4B NA 

Potassium 414 2490-12600 MW-4B NA 

Selenium 214 3.8-4.4 MW-4C NA 

Sodium 414 10500-23800 MW-4B NA 

Zinc 314 46.2-125 MW-4B NA 

Cyanide 214 1.3-5.4 MW-4B NA 

l ND(O.l 1) - The compound was not detected at the detection limit shown in parentheses. 
NA - Not analyzed. 
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5.3.4.2 Groundwater 

The groundwater was sampled at three locations across Site 4. Positively detected organic chemicals in 

the groundwater include: chloroform, cis-1,2dichloroethene, tetrachloroethene, trichloroethene, and vinyl 

chloride. No semivolatile organic or pesticide/PCB compounds were detected in the groundwater at Site 4. 

Positively detected metals in groundwater at Site 4 include aluminum, calcium, iron, magnesium, 

manganese, potassium, selenium, sodium, and zinc. Cyanide was also detected in the groundwater at 

concentrations near to the detection limit. 

The variety and relatively high concentrations of the organic chemicals detected in samples collected from 

MW4C, the location nearest to Building 245, indicate this area to be the most impacted by chemical 

contamination. Tetrachloroethene (detected at a maximum of 600 PgIL), and associated degradation 

byproducts (chlorinated ethenes and methanes) are detected at their highest levels at this location. 

Duplicate sample analysis was performed at this location and confirmed both the identity and 

concentrations of these chemicals at this location. Tetrachloroethene was detected in all three 

groundwater samples, and its degradation compounds in only some of the samples. 

5.3.5 5 Site 

The area encompassed by Site 5 is situated between Buildings 86 and 246 along Roosevelt Boulevard. 

A total of 11 soil borings, conducted to a maximum depth of 5 feet, 2 composites, and 1 groundwater 

monitoring well point provide the basis for the contaminant assessment at this site. Table 5-5 summarizes 

frequency of detection and range of positive results for chemicals and parameters detected at Site 5. 

5.3.5.1 Soil 

Site 5 soils contained detectable concentrations of toluene (3.9 pglkg) and endosulfan I (9.2 pg/kg) in one 

sample each. The toluene was detected at SO-1 1, while the pesticide was detected in the composited 

sample collected from the 0- to l-foot depth at SO-06 through SO-11. The levels of contamination 

observed are comparable to the quantitation limits for these chemicals. 

A variety of metals were detected including aluminum, arsenic, calcium, chromium, iron, lead, magnesium, 

manganese, mercury, nickel, potassium, and vanadium. The levels observed are less than the background 

ranges for most of these chemicals and indicate that most are naturally-occurring elements; exceptions ‘UPI 

include calcium and mercury. However, two notable exceptions are identified in the detection of mercury 
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TABLE 5-5 

SUMMARY OF POSITIVELY DETECTED CHEMICALS AT SITE 5 
MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 
Frequency of 

Positive 
Detection 

Concentration 
Range 

Location of 
Maximum 

Range of 
Background 

Concentrations* 

SOILS - ORGANICS (CcgW Wkg) 

,,-.- 

Toluene l/13 3.9 so-1 l-0305 ND(G)-ND( 12) 

Endosulfan I l/3 9.2 SO-061 I-COMP NA 

METALS OWkg) (wW 

Aluminum 13113 322-7,010 so-04-0305 651-16,900 

Arsenic 10113 2.2-4.5 SO-02-0305 0.58-5.1 

Calcium 10113 34.6-32.800 so-03-0001 15.5-325 

Chromium 12113 3.8-9.9 SO-O8-0305 3.3-22.3 

Iron 13113 1,200-5,820 SO-08-0305 573-8,860 

Lead 11/13 2-4.4 SO-08-0305 0.93-141 
and SO-OC 

0305 

Magnesium 1 l/13 73.2-433 so-04-0305 34.3-871 

Manganese 8/13 5.5-l 2.5 so-04-0305 2.2-16 

Mercury 2/13 0.03-0.04 so-03-0001 ND(O.11) 

Nickel 3/13 1.1-2.7 so-04-0305 4.7-7.6 

Potassium l/13 119 so-1 l-0305 229 

Vanadium 11/13 4.9-12.7 SO-08-0305 3.1-27 

GROUNDWATER - 
METALS WL) (PdL) 

Calcium 

Iron 

Magnesium 

l/l 31700 MW-5A NA 

ill 1410 MW-5A NA 

l/l 3620 MW:SA NA 

I Potassium 

I Sodium 

I l/l I 675 I MW-5A I NA I 
I l/l I 4260 I MW-5A 1 NA I 

I Zinc l/l 69.3 MW-5A NA 
I 

I I I I I I I 
I 

‘ND(O.11) - The compound was not detected at the detection limits shown in parentheses. 
NA - Not analyzed. 
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(1 of 11 samples) and nickel (2 of 11 samples). Results for both metals are less than two times respectwe 

detection limits. 
bd 

Oil and grease hydrocarbons were detected at SO-10 and SO-1 1 at concentrations of 270 mg/kg and 

370 mg/kg, respectively. No other positive results were reported for hydrocarbons for Site 5 soils. 

5.3.5.2 Groundwater 

The groundwater that was sampled at Site 5 was void of detectable organic contamination. Metals, 

including calcium, iron, magnesium, potassium, sodium, and zinc, were the only positively detected 

inorganic constituents. No positive results were reported for petroleum hydrocarbons in Site 5 

groundwater. Also, there was no detectable chemical oxygen demand in the groundwater sample that was 

collected. 

5.4 CONTAMINANT FATE AND TRANSPORT 

Various aspects of contaminant fate and transport are discussed in this section. Properties that affect 

contaminant migration are presented in Section 5.4.1, and Section 5.4.2 presents a brief discussion of 
u+ 

contaminant persistence. Finally, Section 5.4.3 discusses site-specific issues related to contaminant fate 

and transport. 

5.4.1 Chemical and Physical Properties of Site Contaminants 

Various chemical and physical properties of the detected contaminants are presented and discussed in 

this section. These parameters are used to estimate the environmental behavior of site chemicals. While 

molecular weight, vapor pressure, and Henry’s Law constant are discussed here, their values are 

presented in Section 6.0, Table 6-6. All other properties are shown in Table 5-6. 

Empirically determined literature values of the water solubility, octanollwater partition coefficient, soil/ 

sediment adsorption coefficient, vapor pressure, Henry’s Law constant, chemical diffusivity in air, and 

specific gravity are presented. Calculated values are presented if literature values are not available. A 

discussion of the environmental significance of each of these parameters follo&. 
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TABLE 5-6 

CHEMICAL AND PHYSICAL PROPERTIES OF ORGANIC CHEMICALS 
MCAS CHERRY POINT, NORTH CAROLINA 

..- 
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TABLE 5-6 (Continued) 
CHEMICAL AND PHYSICAL PROPERTIES OF ORGANIC CHEMICALS 
MCAS CHERRY POINT, NORTH CAROLINA 

Note: Positively detected analytes from subsequent sampling are not included. These chemicals, 
chiefly PAHs, phthalate esters, and pesticides, are characteristically immobile in soil and are 
not significantly volatile. Emissions modeling for these chemicals was not performed to 
expedite reporting of results. 
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5.4.1.1 Specific Gravity 

Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature 

to the weight of the same volume of water at a given temperature. Its primary use is to determine whether 

a contaminant will have a tendency to float or sink in water if it is present as a pure compound or at very 

high concentrations. Contaminants with a specific gravity less than 1 will tend to float, whereas 

contaminants with a specific gravity greater than 1 will tend to sink. 

5.4.1.2 Vapor Pressure 

Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water. 

It is of primary significance at environmental interfaces, such as surface soil/air and surface water/air. 

Volatilization is not as important when evaluating contaminated groundwater and subsurface soils. 

However, in order to conservatively evaluate chemical exposures at the five sites, it will be considered. 

Chemicals with high vapor pressures are expected to enter the atmosphere more readily than chemicals 

with low vapor pressures. Semivolatile organic and pesticides and PCB compounds are considered to 

have low vapor pressures. 

5.4.1.3 Solubility 

The rate at which a chemical is leached from a waste deposit by infiltrating precipitation is directly 

proportional to its water solubility. Several of the detected volatile organic compounds have relatively high 

water solubilities, but the low concentrations observed in soils indicate low potential for significant 

desorption. The pesticides and PCBs are considered to have low solubilities and also would not be 

expected to migrate through the soil column and reach the water table. 

The solubility of inorganics is strongly influenced by their valence state(s) and forms (hydroxides, oxides, 

carbonates, etc.). The solubility is also strongly dependent on pH, Eh, and the presence of other ionic 

species in solution (the Debye-Hiickel theory). Solubility products reported in the literature vary with the 

type of complex formed. Based on review of the analytical data for soils and groundwater at all sites, it 

is believed that the metals in soil are not adversely impacting the groundwater. 

5.4.1.4 OctanolMlater Partition Coefficient (Kow) 

The octanoUwater coefficient is a measure of the equilibrium partitioning of chemicals between octanol and 

water. A linear relationship between the K, and the uptake of chemicals by fatty tissues of animal and 
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human receptors (the bioconcentration factor) has been determined (Lyman et al., 1990). It is also useful 

in characterizing the sorption of compounds by organic soils where experimental values are not available. 

Larger organic molecules such as semivolatiles and pesticides and PCBs are very likely to partition to fatty 

tissues, while less complex organic chemicals have lower Kow values. 

5.4.1.5 Soil/Sediment Adsorption Coefficient (Koc) 

The soil/sediment partition (organic carbon partition) coefficient indicates the tendency of a chemical to 

bind to soil particles containing organic carbon. Chemicals with high K,s generally have low water 

solubilities and vice versa. This parameter may be used to infer the relative rates at which more mobile 

chemicals are transported in groundwater. Complex organic chemicals are relatively immobile and are 

preferentially bound to the soil phase. These compounds are not subject to rapid groundwater transport. 

These immobile chemicals are, however, easily transported by erosional processes when they are present 

in surface soils. 

5.4.1.6 Distribution Coefficient (Kd) 

The distribution coefficient is a measure of the equilibrium distribution of a chemical or ion in soil/water 

systems. The distribution of organic chemicals is a function of both the K, and the amount of organic 

carbon in the soil. 

5.4.1.7 Henry’s Law Constant (H) 

Both the vapor pressure and the water solubility are of use in determining volatilization rates from surface 

water bodies and groundwater. The ratio of these two parameters (the Henry’s Law constant) is used to 

calculate the equilibrium contaminant concentrations in the vapor versus the liquid phases for dilute 

solutions. In general, chemicals with a Henry’s Law constant less 5eb atm-m’lmole should volatilize very 

little and be present only in minute amounts in the atmosphere or in soil gas. Henry’s Law constant will 

be used to calculate the equilibrium soil gas vapor concentration for-volatile organic compounds in 

groundwater. 

5.4.1.8 Diffusivity in Air (Da) 

Chemical diffusion through a fluid phase is controlled by vapor phase concentration and the chemical- 

specific diffusion coefficient within the medium. The diffusion coefficient in air determines the rate which 

mass transport occurs and is empirically derived for many compounds. Molecular structure and mass are 
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- 

.- 

the primary determinants of diffusivity of a chemical. Greater values of the molecular diffusivity will result 

in a more mobile constituent in the vapor phase. 

5.4.2 Contaminant Persistence 

The environmental persistence of the general classes of organic contaminants detected is discussed in 

this section. 

5.4.2.1 Monocyclic aromatics 

Monocyclic aromatic compounds such as benzene, toluene, ethylbenzene, and xylenes are not considered 

to be persistent environmental contaminants in comparison to PAHs, phthalate esters, and metals. 

Monocyclic aromatics are subject to degradation in both soil and water via the action of microorganisms. 

The biodegradation of these compounds in the soil matrix is dependent on the abundance of microflora, 

macronutrient availability, soil reaction (pH), temperature, oxygen, etc. 

Although these compounds are amenable to microbial degradation, the rate of degradation cannot be 

predicted without information of the availability of nutrients and the type of bacteria present. If these 

contaminants discharge to a surface water body, volatilization and biodegradation may occur relatively 

rapidly. For example, a reported first-order biodegradation rate constant for benzene is 0.11 day-’ in 

aquatic systems (Lyman et al., 1990). This corresponds to an aquatic half-life of approximately 6 days. 

Other monocyclic aromatics are subject to similar degradation processes in aquatic environments (EPA, 

December 1982). 

Additional degradation processes such as hydrolysis and photolysis are considered to be insignificant fate 

mechanisms for monocyclic aromatics (EPA, December 1982). However, some monocyclic aromatic 

compounds, such as benzene and toluene, have been shown to undergo clay-, mineral-, and soilcatalyzed 

oxidation (Dragun, 1988). 

5.4.2.2 Chlorinated Allphatic Compounds 

Research has demonstrated that aerobic bacteria predominantly degrade organic compounds containing 

zero, one, or two halogens, while anaerobic bacteria predominate when more halogens are present. Thus, 

highly chlorinated aliphatic hydrocarbons such as tetrachloroethene are subject to reductive dehalogenation 

via the action of anaerobic bacteria. It does not appear that appreciable degradation of highly halogenated 

aliphatics occurs in aerobic aquatic systems or unsaturated soils (Lyman, et al., 1982). 
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The transformation pathways for chlorinated aliphatic hydrocarbons in soil systems has been documented 
c 

by Dragun et al. (1988). Tetrachloroethene and trichloroethene are transformed via reductive 

dechlorination to 1,1 -dichloroethene and 1,2-dichloroethene isomers. The terminal product of the 

transformation senes is vinyl chloride, the chlorinated ethene with highest toxicity. 

5.4.2.3 Phthalate Esters 

Phthalate esters are considered to be relatively persistent environmental contaminants. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this 

is a very slow process in both soil and surface water. Certain microorganisms have been shown to 

excrete products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbons 

and Alexander, 1989). Biodegradation of bis(2-ethylhexyl)phthalate and other phthalate esters is an 

important fate mechanism, as is bioaccumulation. Hydrolysis of phthalate esters is very slow, with 

calculated half-lives of 3 years (dimethylphthalate) to 2,000 years (bis(24hylhexyl)phthalate) (EPA, 

December 1979). Similarly, photolysis is considered to be an insignificant degradation mechanism (EPA, 

December 1982). 

5.4.2.4 Polynuclear Aromatic Hydrocarbons (PAHs) 
4 

PAHs are common constituents of oil and grease. Land spreading applications have indicated that PAHs 

are amenable to microbial degradation. Studies have demonstrated that PAHs are much more amenable 

to degradation in soil matrices than in aquatic environments (EPA, December 1979). Under existing site 

conditions, the rate of microbial degradation cannot be predicted without knowledge of microbial 

populations. PAHs do not contain functional groups that are susceptible to hydrolytic actions, and 

hydrolysis is considered to be an insignificant degradation mechanism. Photolysis may be a major 

degradation mechanism in aquatic environments, but is probably insignificant in surface soil. 

5.4.2.5 Pesticides 

Whether pesticides are sprayed, dusted, or applied directly to the soil, the soil is the ultimate sink for these 

chemicals. It is most likely that the DDT and its isomers in the soil samples at this site originated from 

application of the pesticide before its use was banned in 1972. Bioconcentration of pesticides in the food 

chain is another important fate mechanism, especially for DDT. Hydrolysis, oxidation, and photolysis are 

not generally important fate mechanisms for pesticides in soil or water, although photo-oxidation is known 

to occur in surface soil. The half-life for DDT in soil is reported to be between 2 and 15 years (ATSDR, 
Ls’ 

October 1992). Biodegradation may occur under both aerobic and anaerobic conditions in the presence 
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of certain soil microorganisms. Under aerobic conditions, DDT is slowly converted to DDE, whereas under 

anaerobic conditions, it is more rapidly converted to DDD. 

5.4.2.6 Polychlorinated Biphenyls (PC&i) 

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known 

to degrade PC& under environmental conditions, and only the lighter compounds are measurably 

biodegraded (EPA, December 1979). Although some microorganisms (e.g., Phanaerochaete 

chrysosporium) may biodegrade PC&, such fungi may not exist in local soil. There is experimental 

evidence to suggest that heavier PCBs (five or more chlorines) can undergo photolytic degradation, but 

there are no data to suggest that this process operates under environmental conditions. Base, acid, and 

neutral-promoted hydrolysis are considered to be inconsequential degradation mechanisms for PC& (EPA, 

December 1982). 

5.4.2.7 Metals 

The transport and fate of metals in the environment are primarily controlled by sorption to soil/sediment 

material. The metal-organic relationships, both in soil and water, increase in importance as the organic 

carbon content increases. Some metals such as arsenic are extremely soluble and mobile in the 

environment. Many other metals such as nickel, selenium, zinc, and copper have an affinity for hydrous 

iron and manganese oxides, as well as for organic materials, and are therefore preferentially adsorbed to 

soil. The mobility of most metals increases as the soil pH decreases. 

5.4.3 Contaminant Mlaration Pathways 

Based on the analytical results for the five sites, general conclusions can be made with respect to 

contaminant fate and transport. These conclusions are discussed on a site-specific basis. 

5.4.3.1 Site 1 

The chemicals detected at Site 1 include trichloroethene, pesticides, and metals in soil and halogenated 

volatile organics and metals in groundwater. One detection of oil and grease range hydrocarbons was 

made. Metallic constituents detected in soil and groundwater are low (i.e., comparable to published 

background levels for this geographical region) and concentrations are not likely to vary over time. 
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The organics in soil are also unlikely to be transported from the site by physical processes because of low 

observed concentrations. The pesticides at Site 1, although detected at a reasonably high level, are 

securely bound to organic carbon in the soil and significant migration and transport is unlikely. The DDT 

and metabolites (DDD and DDE) is noted to be persistent in soils, not subject to high rates of 

brotransformation. 

Groundwater chemicals are most likely to be transported off site because of groundwater flow. Partitioning 

from the water column to organic carbon can be expected, however, the low concentrations detected may 

inhibit this process in the environment. 

5.4.3.2 Site 2 

Site 2 soils are characterized by detections of hydrocarbons and Aroclor-1260. The metals detected are 

comparable to background levels. Groundwater contains low concentrations of halogenated volatile 

organics and low concentrations of metals, 

The volatile organics detected in Site 2 soils may volatilize to a limited extent, however, the low 

concentrations will likely limit the process significantly. The polynuclear aromatics and PCBs preferentially 

sorb to the soil and are not subject to significant leaching from precipitation due to low solubility in water. 

PAHs are subject to biotransformational processes. 

Groundwater chemicals are likely to be mobile in the groundwater and may degrade via natural 

attenuation. The low concentrations detected may prohibit volatilization from groundwater to soil gas. 

5.4.3.3 Site 3 

Only metallic chemicals were detected in the media at Site 3. The levels of metals were characteristically 

low and are likely due to background. 

5.4.3.4 site 4 

Organic chemicals in the soil and groundwater at Site 4 are mobile and subject to various degradational 

processes in the environment. Volatile organic chemicals in the soil and groundwater may volatilize to the 

soii gas, however, this is not likely to be a measurable effect. The most significant fate processes for 

these chemicals are transformation (biological and chemical) and groundwater transport. 
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5.4.3.5 Site 5 

Site 5 chemicals detected in soils include low concentrations of toluene. endosulfan I (a pesticide), and 

metals. The groundwater contained detectable amounts of metals only. The organic chemical 

concentrations are so low that physical transport is unlikely. Biotransformation is, however, a likely fate 

mechanism. 
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6.0 RISK ASSESSMENT 

This section of the Site Characterization Report provides a quantitative assessment of the risks posed to 

human receptors potentially exposed to contaminants detected in the site media that were investigated. 

The risk assessment consists of the following elements: 

. Data Evaluation. Provides interpretation of analytical data with respect to the risk assessment 

and identifies potential chemicals of concern to human health based on frequency of detection, 

maximum concentrations, and individual chemical toxicity. 

. Conceptual Site Model. Defines scenarios under which human receptors may realize 

quantifiable exposures to the detected site contaminants. The site model will be used as a 

basis to quantify exposure. 

. Vapor Tnnswrt Modeling.. This section details the transport modeling for chemical vapor 

emissions from soils and groundwater. 

. Exposure Assessment. Provides a quantified measure of exposure by combining analytical 

information with defined exposure input parameters which are consistent with, and defined by, 

the conceptual site model. 

. Toxicitv Assessment. The section presents toxicological information for the identified 

potential chemicals of concern. Also included in this discussion is a summary of applicable 

State and Federal requirements and occupational exposure standards. 

. Risk Characterization. This portion of the risk assessment integrates the results of the 

exposure and toxicity assessments to provide a numerical risk evaluation for human receptors 

identified in the conceptual site model. The characterization results are interpreted to identify 

levels of protection which may be required. 
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The risk assessment process is designed to be extremely conservative and the risks which are presented 4 
are “worst case,” applying to the most sensitive receptors which are evaluated. The methods used for the 

risk assessment are consistent with current U.S. EPA guidance as outlined in: 

. Risk Assessment Guidance for Superfund - Volume 1 - Human Health Evaluation Manual 

/Part A), U.S. EPA, December 1989. 

. Risk Assessment Guidance for Superfund - Volume 1 - Human Health Evaluation Manual 

/Part A) “Supplemental Guidance” - Standard Default Exposure Factors, U.S. EPA, March 25, 

1991. 

. Dermal Exposure Assessment: Principles and Applications, U.S. EPA, January 1992. 

. USEPA Region IV Supplemental Guidance, February, 1992. 

6.1 DATA EVALUATION 

Data evaluation is the process whereby analytical information is interpreted with the goal of selecting c 
chemicals which may pose significant risks to receptors. Identification of the potential chemicals of 

concern begins with retention of all chemicals detected in the media at each of the sites. Tables 5-l 

through 5-5 provide a summary of the detected chemicals and associated maximum concentrations for 

Sites 1 through 5, respectively. The potential chemicals of concern for each site are determined based 

on consideration of the observed concentrations and chemical-specific toxicity. 

All detected organic compounds, except phenanthrene and benzo(g,h,i)perylene (for which no toxicity data 

are available), are retained as potential chemicals of concern. Metallic constituents are screened based 

on toxicity. Chemicals for which no toxicity data are available and essential nutrients including aluminum, 

calcium, iron, magnesium, potassium, and sodium are eliminated from consideration in the risk 

assessment. All other detected metals and cyanide are retained for further evaluation. Analytical results 

for Total Petroleum Hydrocarbons (TPH) are not considered quantitatively, however, the data are used for 

comparison to State regulatory limits. 

6.1.1 Chemicals of Concern 

The selection of the chemicals of concern is provided on a site-specific basis. Justification for elimination w 
or omission of detected contaminants is based on site conditions or other considerations. Metallic 
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groundwater chemicals are not retained for risk assessment, but are compared to regulatory standards 

in the risk characterization. 

6.1.1.1 Site 1 

Site 1 groundwater contains detectable organic and inorganic chemicals. The metals aluminum, calcium, 

iron, magnesium, and potassium have been deleted from consideration as chemicals of concern in soil at 

Site 1 because they are essential human nutrients. Only positively detected organic chemicals are 

retained as groundwater chemicals of concern because the positively detected metals are nonvolatile and 

will not result inhalation exposure to any receptors either during construction or long-term employment at 

the site. 

Table 6-l summarizes the potential chemicals of concern used for risk assessment at Site 1. 

6.1.1.2 Site 2 

.-- 
The chemicals of concern for the soils and groundwater at Site 2 are presented in Table 6-2. Aluminum, 

calcium, iron, magnesium, and potassium have been eliminated from consideration as chemicals of 

concern in the soils at Site 2 for the reason previously discussed. Positively detected organic chemicals, 

except phenanthrene and benzo(g,h,i)perylene, are retained as groundwater chemicals of concern for 

groundwater at Site 2. Inorganic groundwater constituents are not evaluated quantitatively in the human 

health risk assessment because these chemicals are assumed to be nonvolatile and associated inhalation 

pathways are incomplete during construction or long-term employment at the site. 

6.1.1.3 Site 3 

The chemicals of concern for the soils and groundwater at Site 3 are presented in Table 6-3. After 

elimination of aluminum, calcium, iron, magnesium, and potassium, only chromium, lead, and manganese 

are retained. No groundwater chemicals are selected as potential chemicals of concern because no 

organic compounds were detected and the positively detected metals are nonvolatile and will not provide 

inhalation exposure to any receptors either during construction or long-term employment at the site. 

6.1.1.4 Site 4 

_ -. 

I Site 4 exhibits the most extensive chemical contamination for groundwater of all sites. Aluminum, calcium, 

iron, magnesium, potassium, and sodium were eliminated from the list of potential chemicals of concern 
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TABLE 6-1 

SUMMARY OF POTENTIAL CHEMICALS OF CONCERN 
SITE 1 SOIL AND GROUNDWATER 

MCAS CHERRY POINT, NORTH CAROLINA 

Soil Groundwater 

Organics: 

Trichloroethene 
Bis(2ethylhexyl)phthalate 
Aldrin 
Heptachlor epoxide 
Dieldrin 
4,4’-DDE 
Endrin 
4,4’-DDD 
4,4’-DDT 
alpha-Chlordane 
gamma-Chlordane 

Organ& 

1 ,1,2,2-Tetrachleroethane 
Trichloroethene 
Trichlorofluoromethane 

Metals: 

Arsenic 
Barium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Cyanide 

Metals: 

Manganese 
Nickel 
Zinc 
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TABLE 6-2 

SUMMARY OF POTENTIAL CHEMICALS OF CONCERN 
SITE 2 SOIL AND GROUNDWATER 

MCAS CHERRY POINT, NORTH CAROLINA 

Soil Groundwater 

Irganics: Organics: 

Toluene 
Xylenes 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Bis(2ethylhexyl)phthalate 
Benzo( b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Acenapthene 
Flourene 
Anthracene 
Carbazole 
Butylbenzylpthalate 
Indeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Endosulfan I 
Dieldrin 
4,4’DDE 
Endrin 
gamma-Chlordane 
Aroclor-1260 

Chlorobenzene 
1,2-Dichlorobenzene 
1 ,CDichlorobenzene 
Dichlorodifluoromethane 
1,l -Dichloroethane 
cis-1,2-Dichloroethene 
Trichloroethene 
Trichlorofluoromethane 

Metals: 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 

Metals: 

Arsenic 
Barium 
Manganese 
Nickel 
Vanadium 
Zinc 
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TABLE 63 

SUMMARY OF POTENTIAL CHEMICALS OF CONCERN 
SITE 3 SOIL 

MCAS CHERRY POINT, NORTH CAROLINA 

Soil I Groundwater I 

I Metals: Metals: 
I 

Chromium 
Lead 
Manganese 
Mercury 
Vanadium 

Barium 
Manganese 
Zinc 
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In soils. Site 4 groundwater metals results, although not used for a quantitative risk evaluation, are to be 

considered for identification of regulatory level exceedences. Table 6-4 summarizes the Site 4 potential 

chemicals of concern for soil and groundwater. 

6.1.1.5 Site 5 

The potential chemicals of concern for Site 5 soil includes toluene, endosulfan I, arsenic, barium, beryllium, 

chromium, copper, lead, manganese, mercury, nickel, and vanadium as shown in Table 6-5. Eliminated 

chemicals include aluminum, calcium, iron, magnesium, and potassium. Groundwater sample data will 

not be considered for quantitative risk assessment, but will be compared to regulatory standards. No 

positive results were reported for organic chemicals in the groundwater. 

6.1.2 Representative Concentrations 

The representative concentrations to be used for the quantitative risk assessment are the maximum 

detected medium-specific concentrations for the chemicals of concern at each of the sites. This will 

provide the most conservative evaluation of risk possible, while at the same time, develop accurate 

estimates of maximum exposure. 

6.2 CONCEPTUAL SITE MODEL 

Assessment of chemical exposure by human receptors is based on the conceptual site model. The sites 

under investigation are located in a industrial/commercial area and are not planned for future residential 

development. Consequently, only employment-related contact scenarios need be evaluated. Under 

realistic conditions, two exposure scenarios are appropriate, namely, short-term exposure by construction 

workers at each site, and long-term exposure by receptors employed at the sites. 

6.2.1 Short-term Construction Scenario 

The short-term exposure scenario applies to construction workers involved in invasive activities at each 

site. Such work could involve demolition, material removal, earth moving and grading, and trenching or 

excavation work to accommodate installation of subsurface structures and/or utilities. All aspects of this 

type of work can potentially result in exposure via incidental ingestion of, direct dermal contact with, and 

inhalation of chemicals which were detected in the soils and groundwater at each site. The receptor 

exposed under this scenario would experience short-term exposure high dosage while in contact with 

media at the sites and the work can require high levels of physical exertion. 
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TABLE 6-4 

SUMMARY OF POTENTIAL CHEMICALS OF CONCERN 
SITE 4 SOIL AND GROUNDWATER 

MCAS CHERRY POINT, NORTH CAROLINA 

Soil Groundwater 

Organics: 

Bis(2ethylhexyl)phthalate 
Aroclor-1260 

Organics: 

Chloroform 
cis-1,2-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

Metals: Metals: 

Arsenic 
Chromium 
Cobalt 
Lead 
Manganese 
Mercury 
Selenium 
Vanadium 
Zinc 
Cyanide 

Barium 
Manganese 
Selenium 
Zinc 
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TABLE 6-6 

SUMMARY OF POTENTIAL CHEMICALS OF CONCERN 
SITE 6 SOIL 

MCAS CHERRY POINT, NORTH CAROLINA 

Soil 

Organics: 

Toluene 
Endosulfan I 

Metals: 

Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Vanadium 

Groundwater 

Metals: 

Zinc 
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6.2.2 Lana-term Exposure Scenario 

Long-term exposure to site contaminants can only be realized by inhalation of vapor emissions from 

volatile chemicals contained in the soils beneath newly constructed facilities. Although contact 

concentrations are much lower than would be realized during construction activities, the longer duration 

of exposure may result in a greater lifetime exposure. The receptor under this scenario is assumed to 

work a 40-hour work week and is not subjected to considerable physical stresses. 

6.3 VAPOR TRANSPORT MODELING 

Chemical emissions from soil have been evaluated under two scenarios, excavation and simple vapor 

emission. The models consider diffusive transport of contaminants from an unlimited reservoir of 

chemicals at the maximum detected concentrations. Chemicals are not assumed to undergo 

transformation with time. This approach is considered conservative in view of the fact that many of the 

constituent chemicals found in the media at the sites are susceptible to transformation via degradation 

mechanisms. Soil and groundwater chemical vapor emissions have been estimated based on the 

assumption of complete volatilization to the extent permitted by Henry’s Law. 

The following subsections describe the derivation and use of the vapor emission models. Results of the 

modeling are used to estimate contact concentrations for each of the applicable exposure scenarios. 

Results of the modeling are presented in Appendix D. 

6.3.1 Soil Chemical VaPor Emissions from Excavations 

Soil chemical vapor emissions have been modeled using the RTI Land Treatment Model for landfills as 

presented in Hazardous Waste Treatment, Storaae and Disposal Facilities (TSDF) - Air Emission Models 

(U.S. EPA, November 1989). Although the model has been developed for open landfill emissions 

modeling, the use of the model for evaluation of excavation emissions is considered appropriate as the 

chemical release mechanism is the same (i.e., vapor diffusion from soil). 

The results obtained from the use of this predictive model compare acceptably to measured field 

concentrations (U.S. EPA, Estimation of Air Impacts for the Excavation of Contaminated Soil, 

EPA450/1-92-004, March 1992). The model evaluates the emissions rate for specific chemicals based 

on chemical-specific concentrations in soil, vapor pressures, diffusion coefficients in air, and molecular 

weights. Site-specific inputs include soil porosity (air filled and total), ambient temperature, windspeed, 
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soil bulk density, contaminant depth and layer thickness, excavation dimensions, and total time of the 

excavation activity. 

Maximum detected analytical results for chemicals in soil at a the minimum depth of 3 feet are 

conservatively assumed to be representative of all excavated soil. Subsurface soil from which vapors 

emanate is assumed to be at a constant temperature of 60°F. Only initial sampling data are considered 

for vapor emissions modeling as no volatile organics were detected during subsequent surface soil 

sampling and the additional semivolatile organics and pesticides/PCBs detected do not volatilize 

appreciably to affect the risk assessment. 

The Emission Rate (ER) for chemicals is governed by the following equation: 

1 

Where: ER = Chemical Emission Rate (gm/cm%) 

M, = Area loading of constituent (gm/cm2) 

I = Thickness of waste layer (cm) 

= * Air filled soil porosity (decimal fraction) 

k, = Gas-phase mass transfer coefficient (cm/s) 

Keq= Ratio of gas-phase constituent to total constituent in the solid waste (unitless) 

t = Total time of excavation (s) 

D, = Effective diffusivity of chemical (cm%) 

Of the previous input variables, the following values are calculated as shown: 

. Area loading of constituent (M,): M, = I L C 

Where: L = Waste loading in soil (gm~&m3,a) 

c= Mass fraction of constituent in waste (decimal fraction) 

. Gas-phase mass transfer coefficient (&): k, = (4.82 x 10-3) U”.” Sc$.” d;‘*” 
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Where: U = Mean annual windspeed (m/s) 

SC, = Chemical-specific Schmidt number = p,J@, x D,) 

d, = Effective diameter of excavation (m) = (4n/A)“.5 

Pg = Viscosity of air (gmkmk) 

4 = Density of air (gm/cm’) 

A = Area of excavation (&) 

D, = Chemical diffusivity in air (cm2/s) 

. Ratio of gas-phase constituent to total constituent in the solid waste (K,): 

P’ WV,, e, 

Kw= RT -i 

Where: P’ = Temperature-specific chemical vapor pressure (atm) 

Mwmt. = Average molecular weight of the waste material (gmlmol) 

R = Ideal gas law constant (82.05 cm3 atm/mol K) 

T = Temperature of waste in soil (K) 

3.33 

. Effective diffusivity of chemical (D,): =a 
D, = D, y- 

81 

Where: D, = Chemical-specific diffusivity in air (cm2/s) 

5, = Total soil porosity (fraction) 

Temperature-specific vapor pressures for all modeled soil chemicals were obtained from vapor pressure 

data and through the use of the Clausius-Clapeyron equation. 

Emissions from the excavated source areas in Site 4 are considered only. No other site will require 

significant excavation for construction activities or had volatile organic chemicals detected. Vapors 

generated within the confines of the excavation pits for the underground storage tank and the utility 

corridor for Building 245 are considered. The bulk exchange of vapors from the soil into the surrounding 

atmosphere (controlled by the mass transfer coefficient) is neglected, resulting in a higher calculated vapor 

concentration than will be realized during actual construction. 
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The calculated emissions rate estimates were used to determine chemical concentrations in air inside the 

excavated pit. The concentration of chemical inside the excavation pit is determined to be the total mass 

of chemical emitted (i.e., the emission rate times the area times the total time the excavation is open) 

divided by the total volume of the excavation. If the modeled air concentration is greater than the 

calculated saturation concentration (as determined by the temperature-specific vapor pressure), then the 

air saturation concentration is used. 

A summary of the chemical-specific physical transport values used for vapor emission modeling in soil is 

provided in Table 6-6. Site-specific model input values are presented in Table 6-7. Results of vapor 

transport modeling for soil chemicals is presented in Table 6-8. Emissions modeling spreadsheet printouts 

for the excavation model are provided in Appendix D. 

6.3.2 Lana-term Chemical Vapor Emissions 

Vapor emissions modeling for long-term emission of volatile soil and groundwater chemical vapors is 

performed differently than the construction scenario, assuming that soil gas vapors from soil and 

groundwater chemicals volatilize to the extent governed by Henry’s Law and the chemical-specific vapor 

pressure. The Henry’s Law Constant may be determined empirically or may be estimated based on the 

chemical-specific ratio of the vapor pressure to the aqueous solubility. 

The ambient air wncentrations inside buildings were determined by using a simplified version of the 

transport relationship described in Fick’s first law of diffusive transport. The emissions estimation equation 

provides a flux rate for contaminants based on chemical-specific diffusion coefficient and depth to 

contamination. The ambient air concentrations are determined by assuming all of the air entering the 

closed building comes from the soil gas and that half of the building volume is ventilated hourly. 

The low concentrations of chemicals detected in the soils and groundwater at all sites (less than parts per 

million levels) indicate that no free product liquid (or solid) materials are present. Soil gas emissions from 

the chemical sources are assumed to be sorbed preferentially to the aqueous-phase liquids in the soil (i.e., 

absorbed in the soil moisture). By assuming this, soil gas partitioning from the aqueous-phase is 

controlled 
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TABLE 6-6 

CHEMICAL VAPOR TRANSPORT DATA 
SOIL AND GROUNDWATER CHEMICALS 

MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 

Chlorobenzene 

Chloroform 

1,2-Dichlorobenzene 

1 ,CDichlorobenzene 

Dichlorodifluoromethane 

Trichlorofluoromethane 

1,l -Dichloroethane 

cis-1,2-Dichloroethene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Trichloroethene 

Vinyl chloride 

2-Butanone 

Toluene 

Xylenes 

Phenanthrene 

Fluoranthene 

Molecular 
Weight 

(gwmol) 

112.56 

119.38 

147.00 

147.00 

120.91 

137.38 

98.96 

98.94 

167.85 

165.83 

131.39 

62.50 

72.11 

92.14 

106.17 

178.23 

202.26 

Vapor Pressure Data 
(mm Hg 8 “Cl 

11.6 @ 25 760 @ 132 

160 Q 20 760 Q 61.7 

1.5 @ 25 760 180.5 @ 

1.8 Q 25 760 @ 174 

4250 @ 20 760 -29.8 Q 

687 @J 20 760 @ 23.7 

234 @ 25 760 Q 57.3 

202 @ 25 760 Q 60.3 

4 @ 25 760 Q 146.2 

19 @ 25 760 @ 121 

77 @ 25 760 Q 87 

2580 Q 20 760 @ -13.4 

100 @ 25 760 Q 79.6 

26 Q 25 760 @I 110.6 

5 @ 15.5 10 @ 27.3 

1 Q 118.2 760 ($3~ 340 

5 x IO6 @J 25 760 Q 375 

Calculated Henry’s 
Enthalpy of Diffusivity in Air Law 

Vaporization (cm2/s) Constant 
(L-atm/mol) (atm-m’/mol) 

NP 7.30 x IO2 3.93 x IO” 

NP 1.04 x 10-l 3.39 x IO3 

NP 6.90 x 1O-2 2.95 x 10J 

NP 6.90 x lo-’ 4.33 x IO3 

NP 1.04 x 10-l 3.90 x 10-l 

NP 1.04 x 10-l 5.83 x 10-2 

NP 1.04 x lo-’ 5.87 x 10” 

NP 1.04 x IO“ 4.08 x IO3 

NP 7.10 x lO-2 3.8 x lOA 

NP 7.20 x IO-* 2.69 x lO-2 

3.95 x lo2 7.90 x IO” 1.17 x 1o-2 

NP 1.06 x 10-l 2.78 x lO-2 

3.21 x lo2 8.08 x 10” 4.66 x 10” 

3.62 x IO* 8.70 x KK2 5.92 x IO” 

4.18 x IO2 8.70 x IO” 4.33 x lo5 

5.69 x ld 5.00 x IO” 3.93 x 1o-!j 

8.53 x IO’ 5.00 x 1o-2 6.5 x lo6 

c c 
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TABLE 6-6 (Continued) 

& 
CHEMICAL VAPOR TRANSPORT DATA SOIL AND GROUNDWATER CHEMICALS 

s 
MCAS CHERRY POINT, NORTH CAROLINA 

5” 
t: 

Chemical 
Molecular 

Weight 
(gdmol) 

Vapor Pressure Data 
(mm Hg 8 “Cl 

Pyrene 202.26 

Benzo(a)anthracene 228.29 

2.5 @ 200 

5x10”@20 

760 @ 393 

NA (sublimes) 

Chrysene 228.29 6.3 x IO” @ 25 760 Q 448 

bis(2-Ethylhexyl)phthalate 390.54 1.2 Q 200 760 Q 385 

Benzo(b)fluoranthene 252.32 5 x 1o-7 @ 20 760 @ 480 

Benzo(k)fluoranthene 252.32 9.59 x 10-l’ @ 20 760 Q 480 

Benzo(a)pyrene 252.32 5x10-g@20 10 @J 310 

Aldrin 364.91 2.3 x IO” @ 20 NA 

Heptachlor epoxide 389.32 2.6 x IO6 @ 20 NA 

Endosutfan I 406.95 1 x10s@25 NA 

Dieldrin 380.91 1.8 x lO-7 @j 25 NA 

4,4’-DDT 354.49 1.5 x 1o‘7 @ 20 760 @ 260 

4,4’-DDE 319.03 1 x lo6 Q 30 760 Q 193 

4,4’-DDD 320.05 6.5 x 10” @ 20 NA 

alpha-, gamma-Chlordane 409.80 1 x 10J @ 25 2 @ 175 

Calculated Henry’s 
Enthalpy of Diffusivity in Air Law 

Vaporization (cm*/s) Constant 
(L-atmlmol) (atm-m3/mol) 

7.66 x IO2 5.00 x lo-* 5.1 x IO” 

NP 5.1 x lU2 6.6 x lo-7 

1.08 x IO3 5.00 x IO” 1.05 x IO6 

8.91 x IO* 3.51 x IO-* 3 x lo-7 

8.33 x IO2 1 5.00 x IO” 1 1.2 x 1O-5 

1.17 x IO3 5.00 x lo” 1.4 x IO” 

1.04 x lo3 4.3 x lo-* 4.9 x 1o-7 

NP 

NP 

NA 4.9 x lo-7 

NA 3.16 x 1O-5 

NP 

NP 

NA 5.84 x lo-5 

NA 3.89 x lo-’ 

NP Vapor transport modeling not performed. Chemical not detected in soil or lacks sufficient data to permit modeling. 
NA Vapor transport data not available. Pesticides assumed not significantly volatile for modeling. 
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TABLE 6-7 

PHYSICAL DATA INPUTS FOR VAPOR TRANSPORT MODELING 
MCAS CHERRY POINT, NORTH CAROLINA 

Site 

1 

2 

Depth to Depth to 
Contaminant Groundwater 

(Feet) (Feet) 

Future Building 
Dimensions 

(meters) 
(L x W x H) 

4Ox40xlOand 
30x20x 10 

50x30x10 

Ambient Soil Temperature . . . . , . . . . . . . . . . . . . . . 60°F 

Excavation 
Dimensions 

(meters) 
(L x W x D) 

NA 

NA 

20x10~8 
ww 

15x2~5 
(Utility Corridor) 

Soil Porosity .............................. 0.31 (total) 

............................... 0.1 (air filled) 

Mean Wind Speed .......................... 4 m/set 

Bulk Soil Density ........................... 1.35 gm/cm3 

Density of Air ............................. 1.2 x lo3 gm/cm’ 

Viscosity of Air ............................ 1.8 x lo4 gm/cm/s 

R-05-94-10 6-16 



CP-00878-3.13-08/01/94 

TABLE 6-6 

SUMMARY OF VAPOR TRANSPORT MODELING RESULTS 
MCAS CHERRY POINT, NORTH CAROLINA 

I Chemical Vapor Concentration in Air (mg/m”) I 
I I 

.- 
I 

Chemical Site 1 

Future 

Site 2 

Future 

Site 4 

Excavation 1 UST 1 Future 
Building 1 Building 1 (Construction) 1 (Construction) 1 Building 

1 Chlorobenzene 1 NA 12.1 x lo4 1 NA 1 NA 1 NA 1 

Chloroform 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane 

Trichlorofluoromethane 

1,l -Dichloroethane 

NA NA NA NA 9.2 x 10” 

NA 4x lo4 NA NA NA 

NA 1.9 x lo4 NA NA NA 

NA 7.7 x lO-2 NA NA NA 

0.01 1.7 x lo= NA NA NA 

NA 1.0 x lo4 NA NA NA 

cis-1,2-Tetrachloroethane NA 4.2 x lo4 NA NA 2.0 x lo+ 

1 ,1,2,2-Tetrachloroethane 2.6 x 10” NA NA NA NA 

Tetrachloroethene NA NA NA NA 7.1 x lo-2 

Trichloroethene 

Vinyl chloride 

Toluene 

4.8 x 10d 2.3 x lo4 NA NA 1.5 x 10d 

NA NA NA NA 2.0 x lo4 

NA 1.3 x loJ NA NA NA 

Xylenes 

Phenanthrene 

Fluoranthene 

NA 6.6 x lo4 NA NA NA 

NA 2.2 x 10d NA NA NA 

NA 5.2 x lo5 NA NA NA 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Bis(2ethylhexyl)phthalate 

Benzo( b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

NA 3.3 x lo* NA NA NA 

NA 2.1 x lo6 NA NA NA 

3.9 x lob 
--- 

NA NA NA NA 

NA 9 x lo-’ 0.01 0.01 4.9 x 16’ 

NA 3.6 x lo= NA NA NA 

NA 4.9 x loa NA NA NA 

NA 1.6 x 16’ NA NA NA 

NA Vapor transport modeling not performed. Chemical not detected at site. 
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by the Henry’s Law Constant. The following equation provides an estimate of the equilibrium soil gas 
13$’ 

concentration: 

cs, = c x H x 1000 
RT 

Where: CSG = Concentration of chemical in soil gas (mg/m3) 

C = Chemical-specific concentration medium (mglkg or mg/L) 

H = Chemical-specific Henry’s Law constant (m’-atmlmol) 

1000 = Units conversion factor (Urn’) 

R = Universal gas constant (m3-atm/mol K) 

T = Absolute temperature (K) 

Vapor flux into the building is a function of the chemical diffusivity and depth to contamination. 

Contaminant depth is conservatively assumed to be 3 feet bgs at all times. Flux estimates are determined 

as follows: 

Where: F = 

D, = 

C SG = 
x = 

D, = 

P, = 

Chemical flux rate (mg/m2/hr) 

Chemical effective diffusivity (m2/hr) = Ddr P:.= 

Soil gas concentration (mg/m3) 

Source depth (m3) 

Chemical diffusivity in air (m2/hr) 

Total soil porosity (fraction) 

The flux estimate is very conservative because it assumes diffusion to occur in dry soils and does not 

consider partitioning of chemical vapors to organic carbon naturally present in soils. 
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,--- The ambient air concentrations are based on the planned building dimensions and the assumption that 

all of the air entering the building is drawn from a porous floor. Air is assumed to be exchanged at the 

rate of one-half the building volume per hour. Indoor air concentration is determined according to the 

following equation: 

FA 
c- (mgld) = Q 

Where: Q = Air exchange rate (m3/hr) 

A = Building footprint area (m’) 

Table 6-8 presents a summary of the results of the long-term chemical vapor emissions modeling. 

6.4 EXPOSURE ASSESSMENT 

The purpose of this section is to evaluate the potential for human exposure to the hazardous chemicals 

in the environmental media at the site. The conceptual site model characterized the exposed populations 

and potential exposure routes. The exposure assessment provides exposure estimates and chemical 

dosage for the receptors. 

To determine whether there is an actual or potential exposure at the site, the most likely pathways of 

contaminant release and transport as well as the human and environmental activity patterns at the site 

must be considered. A complete exposure pathway has three components: (1) a source of chemicals that 

can be released to the environment; (2) a route of contaminant transport through an environmental 

medium; and (3) an exposure or contact point for a human or environmental receptor. If any of these 

conditions are not satisfied the pathway is incomplete, and no risk can be determined. 

6.4.q ExDosure Routes 

- 

There are two environmental media at the sites through which receptors can be either directly or indirectly 

exposed to site-related contaminants: soil and air. Exposure routes involved include dermal contact, 

ingestion, and/or inhalation. 
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6.4.1 .l Soil L 

Direct contact with contaminated soil can result in a dermal exposure. For example, construction 

personnel working at the sites could get contaminated soil on their skin. Organic chemicals in soil are 

dermally absorbed to some extent, but metals are not generally considered to be dermally absorbed. 

However, metals will be considered for the dermal exposure route. 

In addition, incidental ingestion of soil can occur after hand-to-mouth contact by receptors, This exposure 

route is also applicable to base personnel. Inhalation of dusts are accounted by an extremely conservative 

ingestion rate. 

The inhalation of volatile chemicals diffusing from contaminated soils can result in exposure via absorption 

through the lungs. Only organic chemicals are assumed to volatilize sufficiently to provide quantitative 

assessment of risk. 

6.4.1.2 Groundwater 

At the current time, no residential wells are located in the immediate vicinity of the sites. Therefore, no 

groundwater exposure scenarios will be evaluated. However, available data will be compared to regulatory 

criteria and assessed qualitatively. A discussion is presented in the risk characterization. 

6.4.2 EXDOSUIW Estimates 

The estimation methods and models used in this section are consistent with current EPA risk assessment 

guidance (U.S. EPA, December 1989; March 25, 1991; and January 1992). Exposure estimates 

associated with each exposure route are presented below. All exposure scenarios incorporate the 

maximum contaminant concentrations in the estimation of intakes, Therefore, only one exposure scenario 

was developed for each exposure route/receptor combination. 

Noncarcinogenic risks are estimated using the concept of an average annual exposure. The intake 

incorporates terms describing the exposure time and/or frequency that represent the number of hours per 

day and the number of days per year that exposure occurs. This is used with a term known as the 

averaging time, which converts the daily exposure frequency and duration to an annual exposure by 

dividing by 365 days per year of exposure. 
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I-- 

Carcinogenic risks, on the other hand, are calculated as an incremental lifetime risk, and therefore 

incorporate terms to represent the exposure duration (years) over the course of a lifetime (70 years, or 

25,550 days). 

6.4.2.1 Soil Exposure 

Two exposure routes are examined for exposure to contaminated soils at Sites 1 through 5. They are 

evaluated for exposure by adult employees involved in construction activities via exposure by incidental 

ingestion and direct dermal contact with soil only. 

The incidental ingestion of contaminated soils is characterized using the following expression (U.S. EPA, 

December 1989). 

intake (mglkg-day) = C x IngR x CF x Fl x EF x ED 
BW x AT 

Where: C = 

IngR = 

CF = 

FI = 

EF = 

ED = 

BW = 

AT = 

Maximum detected chemical concentration in soil (mg/kg) 

Ingestion Rate (mg soil/day) 

Conversion Factor (1 OS kg/mg) 

Fraction Ingested from Contaminated Source 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged - days) 

The average daily intake of soil ingestion for adult construction receptors involved in construction activities 

is 480 mglday. This accounts for the amount of soil which is inadvertently ingested through hand-to-mouth 

contact and inhaled as fugitive dusts. The fraction ingested is established 1 .O for the construction worker 

and the exposure frequency was estimated to be 250 days/year. This frequency conservatively assumes 

construction to take 1 year to complete. Exposure durations of 1 year for the construction worker was 

used for exposure calculations. 

Table 6-9 provides a summary of exposure input-parameters for incidental ingestion of contaminated soil. 
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TABLE 6-9 

SUMMARY OF EXPOSURE ASSESSMENT INPUT VALUES 
MCAS CHERRY POINT, NORTH CAROLINA 

Parameter Value I Units 
I 

Source/Rationale 

Chemical concentration in 
Soil (C,) 

Chemical-specific w/kg 
Maximum detected 
concentration 

Chemical Concentration in 
Air 

Soil Ingestion Rate (IngR) 

Air Inhalation Rate (InhR) 

Chemical-specific 

480 

20 

Modeled value based on 
mg/m3 maximum detected 

concentration 

mglday U.S. EPA, March 25, 1991 

m3/day U.S. EPA, March 25, 1991 

Exposed Skin Surface Area 
WY 

Adherence Factor (AF) 

Absorbed Fraction of 
Contaminant (ABS) 

Exposure Time (ET) 

Exposure Frequency (EF) 

Exposure Duration (ED) 

Conversion Factor (CF) 

Body Weight (BW) 

U.S. EPA, May 1989, 50th 
6,160 cm2 percentile male head, hand, 

forearms, lower legs 

1.0 mg/cm2 U.S. EPA, January 1992 

0.01 - organics Unitless U.S. EPA, Region IV 
0.001 - inorganics Guidance 

Current construction 12 hrsiday Estimate 

Future occupational 8 hrslday Estimate 

250 dayslyr U.S. EPA, March 25, 1991 

Current construction 1 years Conservative estimate 

Future occupational 25 years U.S. EPA, March 25, 1991 

IO4 kg/w Definition 

70 kg U.S. EPA, March 25, 1991 

Averaging Time (AT) 
365 days/yr x ED days Noncarcinogens 

365 dayslyr x LT days Carcinogens 

Lifetime (LT) 1 70 ~~ I-- years I ~~~ ~~~~ ~~~ US. EPA, December 1989 
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The second most important exposure scenario considered for soil is direct dermal contact. The amount 

of contaminant absorbed is estimated by the following equation (U.S. EPA, December 1989). 

Absorbed Dose (mglkg-day) = 
C x CF x SA x AF x ABS x EF x ED 

BW x AT 

Where: C = 

CF = 

SA = 

AF = 

ABS= 

EF = 

ED = 

BW= 

AT = 

Chemical Concentration in Soil (mg/kg) 

Conversion Factor (10’ kg/mg) 

Skin Surface Area Available for Contact (cm2/day) 

Soil to Skin Adherence Factor (mg/cm2) 

Absorption Factor (unitless) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged in days) 

Skin surface area available for contact is limited to exposure of head, lower arms, 4ower legs, and hands 

for construction worker and represents the 50% value for adult males (U.S. EPA, May 1989). 

The soil-to-skin adherence factor is estimated to be 1 .O mglcm2 for all receptors. The absorption factor 

is assumed to be 0.01 (1%) for’organic compounds and 0.001 (0.1%) for metals in accordance with EPA 

Region IV guidance. 

All other input parameters (C, EF, ED, BW, and AT) have the same values for each receptor as were 

defined in the incidental ingestion scenario. Input parameters for the dermal contact exposure scenario 

are also summarized in Table 6-9. 

The third route considered for exposure to contaminated soils is by inhalation of chemical vapors. 

Exposure by this route is calculated by the following relationship (Cowherd et al., 1984). 

Inhalation exposure dose (mglkg-day) = 
X x lnhR x EF x ED 

BW x AT 

Where: X = Contaminant Air Concentration (mglm3) as determined by the vapor transport 

InhR = Inhalation Rate (m’/day) 
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EF = Exposure Frequency (days/year) 

ED = Exposure Duration (years) 

BW = Body Weight (kg) 

AT = Averaging Time (period over which exposure is averaged in days) 

The inhalation rate was assumed to be 20 m3 for the construction scenario and 4.8 m’lday for the longer- 

term employees. 

Exposure time was established to be 8 hours/day for adult employees. Exposure durations of 1 year for 

construction, and 25 years for adult employees were also used. 

All other input parameters (BW and AT) have the same values for each receptor as were defined in the 

previous soil exposure scenarios. Input parameters for exposure to fugitive dust are summarized in 

Table 6-9. 

6.5 TOXICITY ASSESSMENT 

The purpose of this section is to identify the potential health hazards associated with exposure to each 

of the chemicals of concern. A toxicological evaluation characterizes the inherent toxicity of a compound. 

The literature indicates that the chemicals of concern cause carcinogenic and/or noncarcinogenic health 

effects in humans. In addition, many of the chemicals have adverse effects on environmental receptors. 

Although the chemicals of concern may cause adverse health effects, dose-response relationships and 

the potential for exposure must be evaluated before the risks to receptors can be determined. Dose- 

response relationships correlate the magnitude of the intake with the probability of toxic effects, as 

discussed below. 

6.5.1 Health Effects 

An important component of the risk assessment process is the relationship between the intake of a 

chemical (the amount of a chemical that is absorbed by a receptor) and the potential for adverse health 

effects resulting from that intake. Dose-response relationships provide a means by which potential public 

health impacts may be quantified. The published information of doses and responses is used in 

conjunction with information on the nature and magnitude of human exposure to develop an estimate of 

potential health risks. 

R-05-94-10 6-24 



CP-00878-3.13-08/01/94 

Standard Reference Doses (RfDs) and/or Cancer Slope Factors (CSFs) have been developed by the EPA 

for many organics and inorganics. This section provides a brief description of these parameters. 

6.5.1 .l Reference Doses (RfDs) 

The RfD is developed by the EPA for chronic and/or subchronic human exposure to hazardous chemicals 

and is solely based on the noncarcinogenic health effects imparted by a chemical. The RfD is usually 

expressed as a dose (mg) per unit body weight (kg) per unit time (day). It is generally derived by dividing 

a no-observed-(adverse)effect-level (NOEL or NOAEL) or a lowest-observed-adverse-effect-level (LOAEL) 

by an appropriate uncertainty factor. NOAELs, etc., are determined from laboratory or epidemiological 

toxicity studies. The uncertainty factor is based on the availability of toxicity data. 

Uncertainty factors are generally applied as multiples of 10 to represent specific areas of uncertainty in 

the available data. A factor of 10 is used to account for variations in the general population (to protect 

sensitive subpopulations), when extrapolating test results from animals to humans (to account for 

interspecies variability), when a NOAEL derived from a subchronic study (instead of a chronic study) is 

used to develop the RfD, and when a LOAEL is used instead of a NOAEL. In addition, the EPA reserves 

the use of a modifying factor of up to 10 for professional judgment of uncertainties in the data base not 

already accounted for. The default value of the modifying factor is 1. 

The RfD incorporates the surety of the evidence for chronic human health effects. Even if applicable 

human data exist, the RfD (as diminished by the uncertainty factor) still maintains a margin of safety so 

that chronic human health effects are not underestimated. Thus the RfD is an acceptable guideline for 

evaluation of noncarcinogenic risk, although the associated uncertainties preclude its use for precise risk 

quantitation. 

6.5.1.2 Cancer Slope Factor (CSF) 

CSFs are applicable for estimating the lifetime probability (assuming a 70-year lifetime) of human receptors 

developing cancer as a result of exposure to known or potential carcinogens. This factor is generally 

reported by the EPA in units of (mg/kg/day)” and is derived through an assumed low-dosage linear 

relationship and an extrapolation from high to low dose responses determined from animal studies. The 

value used in reporting the CSF is the upper 95 percent confidence limit. 
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6.5.1.3 Weight of Evidence 
4 

The weight of evidence designations indicate the likelihood that a chemical is a human carcinogen, based 

on both animal and human studies. The classification is as follows: 

. Class A Known human carcinogen 

l Class B Potential human carcinogen. Bl indicates that limited human data are available. 82 

indicates that there is sufficient evidence of carcinogenicity in animals, but inadequate or 

no evidence in humans. 

. C Class Possible human carcinogen 

l Class D Not classifiable as to human carcinogenic&y 

l Class E Evidence of noncarcinogenicity in humans 

6.5.2 ADDllcable or Relevant and Aoorowlate Recwlatlon (ARARs) 

This section presents the available regulatory standards or guidelines for all of the chemicals of concern 

at the Site 29. Currently, the only enforceable Federal regulatory standards for exposures to groundwater 

contamination are the MCLs. However, MCLs have not been specified for many of the chemicals of 

concern; therefore, other regulatory guidelines may be used for comparative purposes to infer health risks 
4 

and environmental impacts. Also, the State of North Carolina has promulgated regulations for groundwater 

and soil which are summarizedbelow. 

6.5.2.1 Maximum Contaminant Levels (MCLs) 

MCLs are enforceable standards promulgated under the Safe Drinking Water Act and are designed for the 

protection of human health. MCLs are based on laboratory or epidemiologic studies and apply to drinking 

water supplies consumed by a minimum of 25 persons. They are designed for prevention of human health 

effects associated with lifetime exposure (70 years) of an average adult (weighing 70 kg) who consumes 

2 liters of water per day, but they also reflect the technical feasibility of removing the contaminant from 

the water. These enforceable standards also reflect the fraction of toxicant expected to be absorbed by 

the gastrointestinal tract. 

Toxic Substances Control Act (TSCAI 

The Toxic Substances Control Act of 1976 charged the Environmental Protection Agency with the task of 
Ls( 

identifying and controlling production and use of chemicals which demonstrate deleterious effects on 
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human health or the environment. The act, and subsequent actions taken by the EPA, have provided 

controls on the production, use, and handling of many hazardous chemicals, including PCBs. 

PCBs are considered carcinogenic and are found primarily in electrical transformers. TSCA requires 

removal and proper disposal of liquid and solid PCBcontaining materials which contain greater than 

50 ppm. Suggested action levels of 1 ppm (residential soils) and 10 to 25 ppm (industrial soils) have been 

recommended by the EPA (Gwser Directive 9355.4-01). 

6.5.2.2 State of North Carolina Groundwater Standards 

North Carolina Administrative Code, Title 15, Subchapter 2L, dated November 8, 1993, presents standards 

for Class GA waters. GA groundwaters are defined as the highest quality groundwater with chloride 

concentrations equal to or less than 250 mg/L. Because historical results of chloride analyses of the 

groundwater at the site areas were less than 250 mg/L and it is identified as a potential source of drinking 

water during previous risk assessments, the groundwater at all sites will be considered as Class GA. 

6.5.2.3 North Carolina Action Levels for Petroleum-Contaminated Soils 

The State of North Carolina publication “Groundwater Section Guidelines for the Investigation and 

Remediation of Soils and Groundwater,” dated March 1993, sets action levels for selected parameters. 

If contaminant concentrations in soil equal or exceed the calculated action levels, further investigative 

and/or remedial steps are required. The action levels are as follows: 

Panmeter I Action Level II 

1 Gasoline I 60 ~~ri---lI 

Dllsel 
I 
! 240 ppm II 

Oil and Grease I 1200 ppm U 
‘ppm parts per million 

6.5.2.4 Occupational Standards (Air) 

Air quality standards for occupational exposures are available for all chemicals for which soil chemical 

vapor emission modeling was performed. The occupational standards that may apply include Permissible 

Exposure Limits (PELs) that are established by OSHA, Threshold Limit Values (TLVs) that are developed 

by the American Conference of Governmental Industrial Hygienists (ACGIH), and Recommended Exposure 
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Limits (RELs) that have been identified by the National Institute for Occupational Safety and Health 
LrsI 

(NIOSH). Of the occupational standards presented, only the OSHA values are regulatory. 

6.5.3 Summary 

Table 6-10 presents the values of the available ARARs and dose-response parameters for both 

carcinogenic and noncarcinogenic chemicals of concern. All available toxicity information is included in 

this table. If the intake of a chemical exceeds these standards or guidelines, there is a possibility that a 

receptor may experience adverse health effects. 

6.6 RISK CHARACTEREATION 

Potential human health risks resulting from the exposures outlined in the preceding sections are 

characterized on a quantitative and qualitative bases in this section. Quantitative risk estimates are 

generated based on risk assessment methods outlined in current EPA guidance (EPA, December 1989) 

and the qualitative assessment consists of a comparison of measured concentrations to standards or 

guidelines. 

Noncarcinogenic risk estimates are presented in the form of Hazard Quotients and Hazard Indices that 

are determined through comparison of estimated intakes with published Reference Doses. Incremental 

cancer risk estimates are provided in the form of dimensionless probabilities based on Cancer Slope 

Factors. 

Estimated human intakes were developed for each of the specific exposure routes discussed in the 

preceding sections. Both carcinogenic and noncarcinogenic risks are summarized for each exposure route 

on a series of tables in this section. Detailed calculations are provided in Appendix D. 

Noncarcinogenic risk is assessed using the concept of Hazard Quotients and Hazard Indices. The Hazard 

Quotient is the ratio of the estimated intake and the Reference Dose (RfD) for a selected chemical of 

concern, as follows: 

Hazard Quotient = Intake / RfD 

A Hazard Index is generated by summing the individual Hazard Quotients for the chemicals of concern. 

If the value of the Hazard Index exceeds unity (l.O), there is a potential noncarcinogenic health risk ‘Ir( 
associated with exposure to that particular chemical mixture (EPA, September 24, 1986). At that time, 
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f 

0 

5” s: 

SUMMARY OF TOXICOLOGICAL DATA AND REGULATORY STANDARDS 
POTENTIAL CHEMICALS OF CONCERN 

MCAS CHERRY POINT, NORTH CAROLINA 

Chemical 

Reference Dose (mg/kg day)“’ 

Oral Inhabtbn Decal 
t-1 

Cancer Sbpe Factor (I 

Oral Inhalation 

Toluene 

Xybnes 2 x loo”’ 8.6 x lo” 
(par4 

2 x loo (100) 

2.Butanone 6 x lo”“’ 3 x 1 o-1 ‘0 6 x 10-l (100) 

Chbrobrm 1 x lo”“’ 1 x 10’ (100) 6 x 10”” 8.0 x 10’2”’ 

Dbhbroditluoromethane 1 ‘Jx lo”“’ 1 ex lo”‘” 1 I I 

Trichbrofluoromethane 3 x 10.“” 2 x lo-“-’ 

Chbrobenzene 2 x 1 o-2 “’ 6 x 1U’ (30) 

1.2.Diibrobenzene 9 x 10-Z”’ 9 x 10” (100) 

1 .CDiibrobenzene I 2 x lo”“’ 1 2.3 x lo-“” 1 2 x lo” (100) 1 I 
1 ,l-Dichbroethane 

c&l ,2-Diihbroethene 

1 x lo” 0’ 1 x 10-l’” 1 x lo” (100) 

1 x 10-Z’” 1x10”(100) 

Triibroethene 

1 .1,2.2-Tetrachloroethane (50) 2.0 x 10-l “’ 2.0 x lo”“’ 

Tetrachbroethene (100) 5.2 x lo” 2 x 10-J 

Vinyl chloride ww 1.9 x 1oO’b’ 3 x lo” Qb’ 

Bis(2-ethvlhexvl)phUabte 2 x 1w”” 1 x 10” (50) 1.4 x 1c2” 

Butylbenzyiphthalate 2x10” 1 x 10-l (50) 1 

Federal 

m-u 1 1.0 188 

wm 10 0.53 434 

ww 1 - 1 0.17 I 590 

6.1 x lo’ 1 ~~ 0.1~ I o.ow19 I 49 

(100) lppmm Ok-- 1 0.62 1 150 

1.1 x 10-2 (loo) I 0.005 I 0.0028 I 269 

2.8lTO 0.003 I 5 

(50) I 0.1 I 
NA I 



z! TABLE 6-10 (Continued) 
5” 
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SUMMARY OF TOXICOLOGICAL DATA AND REGULATORY STANDARDS 

is 
POTENTIAL CHEMICALS OF CONCERN 
MCAS CHERRY POINT, NORTH CAROLINA 

? 
Es 

Chemical 

Acenaphthene 

Fluorene 

Anthracene 

Carbazole 

Indeno( 123-cd)pyrene 

Dinz(a,h)anthracene 

Benzo(g.h,i)perylene 

Phenanthrene 

Fluonnthene 

Pyrene 

Benzo(a)anthracene 

Benzo(b)lboranthene 

Benzo(k)fboranthene 

Benzo(a)pyrene 

Chtysene 

Mdrin 

tleptachbr epoxide 

Diildrin 

Endrin 

Reference Dose (mgikg day)“’ Cancer Sbpe Factor (kgdaylmg)“’ NC State 
Tii- 

Federal Standard Weighted 
MCL 

Dermal Dermal ww 
Class GA Occupational 

Oral Inhalation 
(%ABS). Oral Inhalation 

(O-s) mm-) 
Standard 
(mg/m’)(” 

6E-2 3 x 102 (50) (50) NA NA 

4E-2 2 x lo-’ (50) (50) 

3E-1 2 x 10-l (65) (65) NA NA 

2E-2” NA NA 

(50) 
TEF = 0.1 

7.3E-1 1.46 x 1 O”(50) 0.0004 NA 

(10) 
TEF = 1.0 

7.3 EO 1.46 x l@‘(lO) 0.0003 NA 

(50) (50) NA NA 

(50) (50) - NA NA 

4x 10’2 2 x 1@‘(50) (50) NA NA NA 

3x1@’ 2 x 10.’ (65) (65) - NA 0.2’” 

(50) 7.3 x lo” 1.4 x loo (50) 0.0001 NA 0.2’=9 

m 7.3 x 10-l 1.4 x loo (50) 0.0002 NA 0.2’“’ 

(50) 7.3 x 10-l 1.4 x loo (50) 0.0002 NA 0.2’=9 

(15) 7.3 x loo” 4.9 x 10’ (15) 0.0002 NA 0.2’S’ 

(50) 7.3 x lo” 1.4 x 10” (50) 0.0002 NA 0.2’“’ 

3 x lo”“’ 1.5 x lU5 (50) 1.7 x IO”” 1.7 x 10”” 3.4 x 10’ (50) - NA 0.25 

1.3 x 10’5”’ 5.2 x 10~” (40) 9.1 x 100”’ 9.1 x 100”’ 2.3 x 10’ (40) 0.0002 4x lo1 0.5 

5 x 10.“” 2.5 x lo” (50) 1.6 x 10’ ‘I’ 1.6 x IO”” 3.2 x IO’ (50) -- NA 0.25 

3E-4 2 x IO-’ (65) (65) 0.002 0.002 
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x TABLE 6-10 (Continued) 

f 
SUMMARY OF TOXICOLOGICAL DATA AND REGULATORY STANDARDS 
POTENTIAL CHEMICALS OF CONCERN 

s MCAS CHERRY POINT. NORTH CAROLINA ___-___ - ________ _ _____ , -------- -- ---- ----- - 

Reference Dose (mg/kg day)“’ Cancer Slope Factor (kgdaylmg)“’ NC State 
Time- 

Federal 
Chemical MCL Standard Weighted 

Class GA Occupational 

Oral lnhatatbn Darmal 
(%ABS) Oral Inhalation Dermal m!m 

(-=I mw 
Standard 
(mglm’)“’ 

Endosutfan I 5 x lo’s’n 3x10”(60) (60) NA NA 0.1 

4,4-DDE (80) 3.4 x lo”“’ 4.3 x 10-l (80) NA NA NA 

4,4’-Do0 (80) 2.4 x 10” t” 3 x 10-l (80) NA NA NA 

4,4’-DDT 5 x 104”’ 4 x lo+ (80) 3.4 x lo““’ 3.4 x 19’ “’ 4.3 x lo” (80) NA NA 1 

Chbrdane 6 x 19”” 5 x 10-f (80) 1.3 x 100”’ 1.3 x 100”’ 1.6 x lO’(80) 0.002 2.7 X lo-’ 0.5 

Arocbr-1260 (85) 7.7 x 100”’ 9.1 x 10’ (85) 0.0005 NA 0.5 

Antimony 4E-4 2 x lo” (5) (5) 0.006 NA NA 

Arsenic 3 x 10”“’ 2.9 x lOA (95) 1.8 x 100”’ 1.5 x IO”” 1.9 x loo (95) 0.05 0.05 0.01 

Barium 7 x 10”” 2.8 x lg’ (4) (4) 2 2.0 0.5 

Berytttum 5E-3 5 x lo” (1) 4.3EO 8.4EO” (1) 0.004 NA NA 

Cadmium 1 E-3 (food) 
5E4 (water) 5 x lO”(5) 6.3EO (5) 0.005 0.005 NA 

Chromium Ill 1 x 100”’ 2 x 1o-z (2) (2) (toZtlCr) 0.05 (total) 0.5 

Chromium VI 5 x lo”“’ 1 x 104 (2) 4.2 x 10’ “’ (2) 0.1 
(total Cr) 

0.05 (total) 0.05’5’ 

Cobalt 8E-3(” 4 x lOA (5) (5) NA NA NA 

Copper 3.7E-2”’ 2.2 x lo” (60) (‘50) 1.3’ 1.0 NA 

Lead (50) (50) 0.015’ 0.015 0.15”’ 
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TABLE 6-10 (Continued) 

P 
SUMMARY OF TOXICOLOGICAL DATA AND REGULATORY STANDARDS 

s 
POTENTIAL CHEMICALS OF CONCERN 
MCAS CHERRY POINT. NORTH CAROLINA 

? 
6 

Chemical 

Manganese 

Mercury 

Ntel 

Setenium 

Star 

Vanadium 

zinc 

Cyanide 

Reference Dose (mg/kg day)“’ 

Oral Inhalation Demlal 
m-s, 

5 x lo”” 1.4 x 10”” 1.5 x 1g’ (3) 

3 x 104@’ 9 x lo”” 2 x 10’ (7) 

2 x lo”“’ (15) 

5 x 10-J”’ (‘30) 

5E-3 (20) 

7 x lo-“2’ (1) 

3 x lo”” (25) 

2E-2 (50) 

Cancer Slope Factor (kgdaylmg)” 
. 

Oral Inhalation Dermal 
(O/6ABS) 

(3) 

(7) 

(15) 

(80) 

(20) 

(1) 

(25) 

(50) 

Federal 
* MCL 

@w-1 

0.05 ‘0 

0.002 

0.1 

0.05 

NA 

- 

5 (4’ 

0.2 

NC State 
Time- 

Weighted Standard Occupational 
class GA Standard 

mw (mglm’)~L’ 

0.05 5’” 

0.0011 0.1’” 

0.10 0. lo’ 

0.05 0.2’5’ 

0.018 NA 

NA 0.05’“’ 

2.1 10”’ 

0.154 NA 

. 
NA 
ND 
(1) 
0 
rnJ 
‘a’ 
‘9 
(41 

(5) 
I W 
w 

Action level. 
Toxicity data not available for this chemical and/or exposure route. 
Chemical not detected in groundwater. 
IRIS. April 1994. 
HEAST, 1993 FY, Table 1. 
HEAST, 1993 FY, Table 2. , 
HEAST, 1993 FY, Table 3. 
Obtained from LDLO (Rabbit) of 750 mg/kg (Behavioral Changes), UF = 10’. 
Secondary MCL. 
Minimum standard of ACGIH TLV, OSHA PEL, and NIOSH REL. 
Value for Arocbr-1254. 
Value for coal tar pitch solubles. 
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particular attention should be paid to the target organs affected by each chemical. The Hazard Index is 

not a mathematical prediction of the severity of toxic effects; it is simply a numerical indicator of the 

possibility of the occurrence of noncarcinogenic (threshold) effects. If the ratio of the intake and the RfD 

for any individual chemical exceeds unity, toxic effects would also be expected. 

Incremental cancer risk estimates are generated for each of the exposure pathways using the estimated 

Intakes and published Cancer Slope Factors (CSFs), as follows: 

Risk = Intake x CSF 

If the above equation results in a risk greater than 0.1, the following equation is used: 

Risk = 1 _ ,xD (4-0 X CW 

The risk determined using these equations is a unitless expression of an individual’s likelihood of 

developing cancer as a result of exposure to carcinogenic chemicals. An incremental cancer risk of 

1 x 10” indicates that the exposed receptor has a one in one million chance of developing cancer under 

the defined exposure scenario. Alternatively, such a risk may be interpreted as representing one additional 

case of cancer in an exposed population of one million persons. The calculated cancer risks should be 

recognized as upper-limit estimates. Cancer Slope Factors are the upper 95 percent confidence limit of 

a dose-response curve generally derived from animal studies. Actual human risk, while not identifiable, 

is not expected to exceed the upper limit based on the CSFs, and, in fact, may be lower. 

The EPA has generally defined risks in the range of lo4 to lo4 as being acceptable for most hazardous 

waste facilities addressed under CERCtA. For CERClA activities, residual risks on the order of 10” are 

the primary goal, but are often modified by such regulatory requirements as MCLs or chemical-specific 

cleanup goals. The risk range goal will be used as the comparative risk standard. 

Carcinogenic and noncarcinogenic health risks are estimated using a number of different assumptions; 

therefore, the values presented in this section contain an inherent amount of uncertainty. The extent to 

which health risks can be characterized is primarily dependent upon the accuracy with which the toxicity 

of a chemical can be estimated and the accuracy of the exposure scenario assumptions. The toxicologic 

data that form the basis for all risk assessments contain uncertainty in the following areas: 

. The extrapolation of nonthreshold (carcinogenic) effects from the high doses administered to 

laboratory animals to the low doses received under more common human exposure scenarios. 
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. The extrapolation of the results of laboratory animal studies to human or environmental 

receptors. 

. The interspecies variation in toxicological endpoints used in characterizing potential health 

effects resulting from exposure to a chemical. 

. The variations in sensitivity among individuals of any particular species. 

In addition to these sources of uncertainty, the exposure estimates presented in Section 6.3 are also based 

on a number of simplifying assumptions. The assumptions made include the following: 

. Receptor characteristics, such as age, body weight, and exposure duration, are based on 

published values, with some attempt at making them more site specific. 

. Land use and activity patterns in the area are limited to the observations made during the field 

investigation and known land uses in the surrounding area. 

. There are no antagonistic or synergistic effects between the chemicals of concern. 

Table 6-11 presents the quantitative risks for human receptors. Text discussion of the regulatory 

exceedences is provided for each site. 

6.6.1 Site 1 

The calculated risks for construction workers and long-term occupant employees at Site 1 are less than 

a cumulative Hazard Index (HI) of one and cancer risk of 1O4, the benchmarks used for comparative risk 

evaluation. 

Under the construction exposure scenario, a cumulative HI of 0.21 is calculated. This indicates that 

adverse systemic (noncancer) health effects are not excepted, even for the most sensitive members of 

a population. The cumulative cancer risk associated with the construction worker is equal to 8.0 x 16’, 

which corresponds to approximately one cancer incidence related to site exposure for about 1.25 million 

exposed individuals. 

The long-term employee occupant of the building at Site 1 is noted to have an associated Hazard Index 

of 2.4 x 10’ and incremental cancer risk of 1.4 x 10-‘. The Hazard Index value indicates that no adverse 

4 

4 
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TABLE 6-11 

SUMMARY OF RISK CHARACTERIZATION 
SITES 1 - 5 

MCAS CHERRY POINT, NORTH CAROLINA 

I Receptor 
I 

Construction Worker I Future 
Employee 

Site 
Exposure Incidental Dermal Inhalation of 

Route Ingestion Contact Voiatiles Total Risk 

. _ 

Inhalation of 
Volatiles 

Hazard Index 1.7 x 10-l 4.0 x lo-z NA 2.1 x 10-l 2.4 x lo3 
1 

Cancer Risk 7.5 x lo-’ 4.6 x IO8 NA 8.0 x lo-’ 1.4 x 10.’ 

Hazard Index 1.6 x 10-l 2.5 x lo-z NA 1.9 x 10-l 6.2 x lO’2 
2 

Cancer Risk 4.3 x lo6 1.6 x 10” NA 5.9 x 10” 2.4 x lo6 

Hazard Index 3.6 x 10” 2.2 x lo9 NA 5.8 x lO-2 NA 
3 

Cancer Risk NC NC NA NC NA 

8.7 x lo-’ 
Hazard Index 1.5 x 10-l 4.5 x lo-2 (Utility Corridor) 0.20 (Utility) 0 

2 x lo-2 (PS) 0.22 (PS) 

4 
3.5 x 10d 

Cancer Risk 5.7 x lo-’ 9.7 x 10” (Utility Corridor) 6.1 x lo-’ (Utility) 
6.2 x lO-’ (PS) 

3.4 x lo= 
5.2 x lOa (PS) 

Hazard Index 1.0 x 10-l 2.3 x 10” NA 1.2 x 10-l NA 
5 

Cancer Risk 5.7 x 10” 3.7 x lo8 NA 6.1 x IO-’ NA 

NA Exposure route not applicable. Excavations not to be performed at this site. 
NC Not calculated. Carcinogens not detected at site. 
PS Pumping Station. 
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health effects are to be expected from employment exposures (i.e., inhalation). The incremental cancer 

risk corresponds to one cancer incidence in approximately 7.1 million exposed receptors. 

For groundwater at Site 1, manganese (0.202 mg/L) exceeds the secondary Federal MCL and the North 

Carolina State Class GA groundwater standard. All other positively detected chemicals are reported to 

be less than regulatory standards. 

Based on the results of vapor transport modeling, all chemical vapor concentrations for chemicals detected 

at Site 1 are less than respective occupational air quality standards for long-term exposure. 

6.6.2 Site 2 

As indicated in Table 6-l 1, construction worker receptors at Site 2 have a calculated HI of 0.18 and 

incremental cancer risk of 5.9 x 106. The hazard index, being equal to a value less than one, indicates 

that no systemic health effects can be expected as a result of being exposed to chemicals in the soils at 

the site. The incremental cancer risk, exceeding the lower risk range goal of 108, corresponds to about 

one cancer incidence attributable to site exposure for every 170,000 exposed individuals. The majority 

of the cancer risk is attributable to PCBs detected at the site, with the remainder primarily due to PAH 

chemicals. L 

Long-term employees occupying proposed structures at Site 2 are expected to have a hazard index equal 

to 0.06 and cancer risk of 2.4 x lO8. Both values are less than the respective benchmark comparison 

values. 

Manganese exceeds the applicable Federal and state requirements for groundwater quality. The 

manganese result (0.0727 mg/L) exceeds the Federal secondary MCL and North Carolina State limit of 

0.050 mg/L. No other positively detected chemicals are noted to exceed these standards. 

Results for TPH at locations SO-06 and SO-07 exceed the calculated North Carolina State 1200 mg/kg 

regulatory standard for oil and grease in petroleumcontaminated soils. 

6.6.3 3 Site 

Results of the quantitative risk assessment performed for construction workers at Site 3 indicate a hazard 

index of 0.058, well below the value of unity which indicates potential for adverse health effects. No 

carcinogens were detected in Site 3 soils, therefore, no calculation of cancer risk could be performed. No ‘IcJr) 
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evaluation for long-term occupants of the structure has been performed as no volatile constituents were 

detected and the exposure route is therefore incomplete. 

Groundwater results indicate that only manganese exceeds the applicable Federal and state requirements 

for groundwater quality. The manganese result (0.102 mg/L) exceeds the Federal secondary MCL and 

North Carolina State limit of 0.050 mg/L. No other positively detected chemicals are noted to exceed these 

standards. 

6.6.4 Site 4 

A cumulative Hazard Index of 0.20 and 0.22 is calculated for workers involved in the installation of the 

utility corridor and the pumping station, respectively. Under both scenarios, ingestion of soil during 

excavation results in the most significant contribution to the risk. Actual risk is likely to be much lower 

since contact with soil is unlikely during the entire 250 days of construction assumed for the risk 

assessment. 

The cancer risks for construction workers are less than lo6 for both construction/excavation scenarios. 

A total risk of 6.6 x 16’ is calculated for receptors involved in all facets of construction activity. 

The Hazard Index for future employees that may occupy the structure after construction cannot be 

determined as detected chemicals do not have available inhalation reference doses, however, an 

incremental cancer risk of 3.4 x lo8 can be calculated. Although the cancer risk exceeds 106, the result 

is still less than the upper risk range goal of lOA and corresponds to approximately one cancer incidence 

in 294,000 exposed receptors. It is worthy to note that the facility is a painting hangar and occupational 

controls are certainly instituted which would significantly decrease the calculated risks. 

Detected concentrations of several chemicals in Site 4 groundwater exceed respective North Carolina 

State and Federal standards. The North Carolina State standards for chloroform, vinyl chloride, 

trichloroethene, and tetrachloroethene are all exceeded at a minimum of one well point location. Only 

manganese detected at MW4A and MW4B and tetrachloroethene detected at MW4C exceeded respective 

Federal MCLs. 

Results for TPH at locations SD-12, SD-15, and SO-17 exceed the calculated North Carolina State 1200 

mg/kg regulatory standard for oil and grease in petroleum contaminated soils, 

R-0544-10 6-37 



cl'-00878-3.13-08/01/W 

6.6.5 Site 5 

e 

Results of the quantitative risk assessment performed for exposures to soil at Site 5 indicate there to be 

no significant risk to construction workers at the site. The Hazard Index value of 0.12 and incremental 

cancer risk of 6.1 x 10.’ are both below the respective benchmark values. It may be concluded that the 

risks are not significant. 

The groundwater analytical results indicate that this medium contains no positively detected chemicals at 

concentrations which exceed respective state and federal standards. 
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7.0 SUMMARY 

This section summarizes the results of the field investigation, data evaluation, and risk assessment for the 

five sites investigation under CT0 165. For presentation purposes, the summaries of the risk data will be 

provided on a site-specific basis. As shown in the analytical detail included in Appendix C, ignitability, 

corrosivity, reactivity, and TCLP results for soils and concrete indicate that no regulatory restrictions apply 

to disposal of the materials resulting from construction at any of the sites. 

7.1 SITE 1 (WON P862T) 

The Site 1 investigation consisted of 14 soil borings, one concrete chip sample and one groundwater 

monitoring well point. Analytical results for the site indicate the presence of low concentrations of 

trichloroethene, various pesticides, and naturally occurring metallic constituents in the soils. The 

groundwater is noted to have detectable quantities of 1,1,2,2-tetrachloroethene, trichloroethene, and 

trichlorofluoromethane, along with metals commonly detected in surficial aquifers in the region. The 

groundwater contains manganese at a level which exceeds identical North Carolina State standard and 

a federal secondary MCL. Petroleum hydrocarbons do not exceed North Carolina State action levels at 

any sampling location. 

Results of the quantitative risk assessment indicate there to be no significant risks to workers involved in 

planned demolition and construction activity or to employees that will occupy the structure upon its 

completion. 

Site 2 is located in the area between Buildings 137 and 129. The field investigation consisted of samples 

collected from six soil borings, one concrete chip sample; and one groundwater monitoring well point, 

Analytical results for the soils indicate the presence of low concentrations of toluene, xylenes, polynuclear 

aromatic hydrocarbons, aroclor-1260 (a PCB mixture) and commonly detected metals. Groundwater 

contained low concentrations of halogenated volatile organic compounds and metals. Manganese exceeds 

the North Carolina and federal MCL value for groundwater. Petroleum hydrocarbons exceed the North 

Carolina action level at two locations. The results show 2300 ppm at SO-06-000 1 and 1800 ppm at 

SC-07-0001 as compared to a calculated action level of 1200 ppm for oil and grease. 
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The results of the quantitative risk assessment indicate that no significant risks are posed by the chemicals 

at Site 2 to construction workers or long-term employees occupants of the completed structures. 

7.3 SITE 3 (MCON P-966T) 

The field investigation of Site 3 included sampling of soils from four locations and one groundwater sample 

collected from a groundwater monitoring well point. No organic chemicals were detected in the soils or 

groundwater at Site 3. Metallic constituents were detected in the soils and groundwater at levels indicative 

of naturally occurring concentrations. Petroleum hydrocarbons do not exceed North Carolina State action 

levels at any sampling locations. Quantitative risk assessment indicates there to be no significant risks 

associated with occupational exposures at this site. 

7.4 SITE 4 (MCON P-965T) 

Site 4 investigation consisted of 15 soil borings, two concrete chip samples, and three groundwater 

monitoring well points. A variety of low to moderate concentration organic chemicals were detected in the 

soils and groundwater beneath the site. Regulatory exceedences for manganese, chloroform, 

trichloroethene, tetrachloroethene, and vinyl chloride are noted for the groundwater at the site. Petroleum 

hydrocarbons were detected at levels greater than the North Carolina State calculated action level of 

1200 ppm for oil and grease at three of the sampling locations; SO-12-0709 (1700 ppm), SO-17-0709 

(2500 ppm), and SO-150001 (1400 ppm). 

Risk assessment performed for the site indicates the potential for the incidence of adverse noncancer 

health effects as a result of to exposure to chemical vapors within excavation pits at the site, the risk of 

which can be significantly reduced by requiring construction workers to use of an air-purifying respirator 

fitted with a cartridge for the removal of organic vapors. Long term occupants of the structure may be 

exposed to cancer causing chemicals contained in the groundwater which can result in an increased 

cancer risk of less than 1 O5 (one incidence of cancer in 100,000 exposed individuals) during the evaluated 

employment duration of 25 years. However, this cancer risk evaluation is extremely conservative in view 

of the conservatism of the vapor transport model used and because occupational controls are already 

being instituted at the affected facility, a painting hangar. 

7.5 SITE 5 (WON P-SSZT) 

The field investigation at Site 5 included sampling of eleven soil borings and one groundwater monitoring 

well point. Low concentrations of toluene and a pesticide were detected in soil along with natural occurring 
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levels of metals. Groundwater contained only low levels of metals. No exceedences of State or federal 

groundwater standards are noted. TPH levels do not exceed the North Carolina State calculated action 

levels at any sampling locations. 

Risk assessment perfomed for the soil exposure at Site 5 indicate no significant risks are posed by the 

chemicals detected at the site to construction workers. 
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3Y 
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Sample Metnoo: 
sw-&YTUsLfag~)~s~ 
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Sample Metnoa: 
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Observatronr ; Notes ! 

*LA4 km 61’ IPI I-k-O? rub% I-So-f0 

5-y@ ‘0 - \ -so -0710---P 

I 



~EJWLLIBURTGN N UD 
\qpy -.c - -- - 

JPllrl’,: LUC: 2ncc I 

,mt &P&0878-3.13-08/0 l/94 F;* I c? -- ( 
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NUS Source No. t -so- f f J-nlcu /-S&q source LOcatIOn 1-s -11 ndzu I-so-r9 
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$i Low C7nccwation 
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i=hgn Conccntratton 
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I Or9ww InC”dnlC 7 
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, , , I 
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c 

' Type of Samole 
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NUS Source No. OS-SO-o;r. Source Loutron Q3-So-05: 
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3eptn Sampled: 
/ I 

3-5’ 1-7 I 
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BY 
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1 ~uosuffact kid Case - 
C Sediment 
F La;O;n 1 Pond 
bi 

Prolee he Name MCAS &m&r’ ‘Fb,tir - Cm 165 Prolec: Site Number SIR 3 
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Suosutiacc Sod 

g Sccllmcnt 
I 5 Lagoon 1 Pond 
E Otncr 

Pa;5 I oi ’ 
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Samme jMernoa. 

T\ype oi Srmole 
Low hncentratton 
High Conccntratlon 
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cp-W7&%PtW@~c8~~ i 
/ 

SHALLIBURTON NUS 
I 

t:f8 Environmental Corporation 
5 Surface Solt 
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Samoie 
Comoosrtc Ssmole Data 

Time Color 3escr:otlon 

d 

type oi Samore 
Low Canccntratlon 
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NUS Source No. ~r-fo-o~~-~ Source LoutIon 
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jample Metnoa: Comooslte Samole Data 

a LOW Concentratron 
0: Hlgn Concentrauon 
i;bGrab 
u Comooslte 
u Grao - Comooscte 

~bservauons; Notes 

SL-t”; -;;;’ 
-oiaC, 

I 3rqmc Ina--anlC , 
T:afiic qraac: 0 I I 

Om Snlooeo 
1 

:lrnr Sntzoeo I 

I.10 
I 

I Volume I 



j@ALLIBURTON NUS 
Environmental Corporation 

- Suriace Sorl 
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@ LOW Cancentratron 
a High Concentration 
,& Crab 

, -... I E Comoosw 
0 Grao - Composite 

I i ! Oqanrc I Ir~c”dPlc I 
Traffic ?eOOP. l I 

‘a9 * 

I 
volume 

I 



SHALLIBURTON NUS 
z) Environmental Corporation 

5 Sur+aceSoll 
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;i~oplo~~y~~ a”+ ri.ae/ Samoie Time Color 9escr:otion 
Deptr: Sampled; I 

3-c ’ 
1 7 
t I 

of Samarr I 
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0 bgn Conccntratlon 
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QIi LOW Cwtcen::atlon I 
0 sign Concetwa~ion -- _ 
a Grar, 

_n- I 
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I 
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#ell Calring Size 6 Depttye37 

Ygi’ sn!LL /Awh? 
Stattc Water Level: l5.9c/ BU 
3ne Caring Volume: 0.8?4 I 
Stan Purge (hn.): 00% 
End Purse (hrr.1: 0906 
rotal Purge lime (mtn.): 2.0 
rotal Amount Pureed &wH: 6.37 L 
Vlomtor Reading: 

NA 
Qrqe Method: ~6rw-x PUMP 
iamole Method:wcsnLrr 3urr? 
depth Sampled: I b - rF3' 

iample Date & Time: 
0423143 Q q06 

Type of Sample 
a Low Concentration 

0 Grab - Composite 

L 

I I 

I mskCn I 

Sample Data 
QH SC. Temp. (OC) Color & Turblow 

S./G o-2?@ 14.7 ~O&O#tLt5J 4 0 fin\ 

I 
Traffic Rcaan 1, I 

Ofgamc I :norganlc 

Time Shtpoed I 

Lao 

Volume 

I 
d- 



Project Site Name /c/&S ?ti~;.c/ &/A/;’ -C%W6 flroject Site Number S (3~ 1 
NUS Source No. @a-ddo2A Source Location Od-Mu)&l 

JVell Casing Size & Depth: 
22’. zn3L 

Static Water Level: /B. 91 8.5s 
3nc Casing Volume: 0.37$ L 
jtan Purqe (ho.): IO 4% 
End Purge (hrs.): 
rota1 Purge Time (mm.): 
rotal Amount Pureed &6): L 
klonltor Reading: 

A/A 
>urqe Method: FUlW+Lnc PunP 
iample Method: PL~~J/;+L~c p@,P 

Depth Samoied: It -/8’ 
iamplc Date &Time: 

oq h/w (R_ J//s 
;ampled By: 

Ai .Tlsnwurs / ~~~&fYP/- 
ilgnature(s): 

9s * 
Type of Sample 

B Low Concentration 
0 High Concentration 
a Grab 
•l Composite 
a Grab - Composite 

4nalys6: 1 Preservative 

pH S.C. 

(7.s-7 O”363 

Sample Data 
Temp. (OCI Color & Turbldw 

(043 - ?um / 
Observations I Notes: 

Q 
/aaD *c 

3 WA-n SbTU, 

Trrffx Moon # 

Tag # 

orgrnic :norgamc 

A0 Y 

Dare Shlooed 

Time Shlgwd 

UO 
I - 

1 Volume 

I 



CP-O0878-§.~IfslbQ& Ski EET 

fia HALLIBIJRIQN NUS 
‘,fEw Environmenhd COrpomtion 0 Momtonng Well Data 

0 Domenrc Well Data 
Bother wei/ p&f 

I 
We of 1 

Case # 

BY w 

Project Site Name MC& Ct+et&a,~ - &7 /6? Project Site Number S&3 
NUS Source No. 03 -IA@.‘3 A Source Location 03 -Hc33A 

Total Well Depth: ff.JU ’ as 
iNell Casing Size & Depth: 

3.‘. 575% 
Static Water Level: 4, W ’ 8~s 
One Casing Volume: 063 LtC L 
Stan Purge (hrs.): I aa & 
End Purqe (hn.): 
Total Purge Time (mm.): 
Total Amount Purged (gal.): 
Vlonltor Reading: 

AIA 
#urge Method:tiIS*wc PJMP 
jamole Method: pn:t5Tktsnc fu~f 
Depth Samoled: id -IS 
Sample Date &Time: 

ov !z3& tg /2+&c 
jampled By: 
/JJsnuus Cd Myer / 
Signature(s): 

Type of Sample 
m Low Concentration 
8 ;igz Concentration 

0 Ckposite 
0 Grab l Composite 

Pnalyrls: I Preservative 

FS CM - 

Sample Data 
pH I S.C. I Temp. f°CI I Color & Turbldw . _ 

Dbservatlons I Notes: 
Q 

IL 

= 3 
-, ,- 4h}3 see 0.310 %,, 

- 
Orgrnlc morgrntc 

rraffic RIOOR * 1 

Date Shooed I I 
rime Shlowd 

Uot ume 

I 



Project Site Name AC/IS f/t@@ h/h)7 - cv 105 Project Site Number s+e 4 
NUS Source No. &J -mq/l Source Location 04 - F( d+A 

Total Well Depth: jS;;t’MS 
Well Catmg Size & Depth: 

Static Water Level: ?j:.X’ f36; 
One Casinq Volume: 0,266 L 
Stan Purqe (hn.1: ww 
End Purqe (hn.1: 2pIsd 
Total Purqe Time (mm.): 46 
Total Amount Purqed Cqak): iG,g k 
Monitor Reading: 

Purge Method: PC@STR)SL~~C p~lpo p 

Samole Method:RRtsflL~c P~UF 
Depth Sampled: I3-./ s;’ 36;s 
Sample Date &lime: 

ou /23 /?U k’ w 37D 
Sampled By: 
WSsrpm(P 
Signature(s): 

Type of Sample 
$I Low Concentration 
i iigk Concentration 

q CEnposite 
t] Grab - Composite 

1 I 
I I 

I I I I 
I 

I I I I 

Sample Data 
Temp. (OCI Color & Turbtdw 

ad,’ ~wrtLe5st2tJ-m 

Observations 1 Notes: a:-‘“= 
=Lrcll~73ZC 

:norganlc 

I 
A0 Y I I 

Volume 



CP-00878~&#&!## SHEET 
a& HALIJBUKIQIV NUS 
‘qsw Environmental COpOrrrtion 

0 Monitoring Well Data 
I page of I 

0 Domestic Well Data Case # 
pI Other *[I pbwt 

BY 

Project Site Name IWIS &+w &K-Cm 14 r Project Site Number SlkLt 
NUS Source No. D y -,qululy B Source Location 04 -43 q 8 

otal Well Depth: 15.2’ 06s 

/cl1 Casing Size & Depth: 
k” SIELL 

tatic Water Level: 8.4 7’ 665 
ine Casing Volume: 0.260 L 
taR Purqe (hn.1: 1625 
nd Purge (hn.): 1700. 
otal Purge Time (mm.): 3$ 
otal Amount Purged Qqal4: L 
Ionnor Reading: 

HA 
JW? Method: Ptemmc f%lv~p 

rmple Method: I;Eersiwv putif 
epth Samoled: IS-IS ass 
impie Date &Time: 

o&3/9 0 1900 

rmpled By: 
Q!GmuA c&M eye r- 
gnatwe( 

%--s-J * 
Type of Sample 

B Low Concentration 
(7 High Concentration 

d;k Grab 
0 Composite 
a Grab l Composite 

I- 
I I I 

I 

Sample Data 
pH I S.C. ! Temp. (OC) I Color & Turbtdw 

2bservatlons / Notes: Q = I L 
2 MtrC wsec =3c %#, 

rrrffic Reoon + 

rag a 

Orgrlw :norgamc 

46 Y 

Date Shtooea 
rime Shtooed 

Lao 

volume 

* 



r- 

cP-O0878-~~&h~G SHEET 
~~HALLIBURTOIV Nus 
‘~J:fl’ Environmental COporation 

0 Monltonng Wall Data 
0 ~~mcsnc Well Data 
g Other 13ei~ ;o,:rf 

Page I of-l 

Case # 

BY 

ProjectSiteNamc 4f8As eww /)rrd7 - ci-OG r Project Site Number 54~ 4 
NUS Source No. tw -AQduc- Source Location @‘J -Hwyt 

rotal Well Depth: -9’ /c gr Purge Data 
Neil Casing Size & Depth: Volume pH S.C. Temo. KIi Color & Turbidity 

\‘;’ SG?kL 0 63& la+ (31330 3.1.7 
, 

! 7LmTw- /I aa Am: 

itattc Water Level: a.64 86s 
)ne Casing Volume: 0.2 S3 L 
itan Purqe (hrs.1: /35X 
ind Purge (hn.): IWT 
rota1 Purcje Time (mtn.): sb 
iota1 Amount Purged ka+9: ) 3.4 L 
tiomtor Reading: 

Wgc Method: ,Q%LsTc).~ _ PUMP 

iample Method: pfe(5r~~n~. PUMP 
Depth Samoled: 18 - 1~’ 
LampIe Date &Time: 

ocl/23/93cE WY 
iampled By: , 

itgnature(s): 

Type of Sample 
B Low Concentration 
0 High Concentration 
aCrab 
IJ Composite 
[7 Grab - Composite 

tinalysis: 1 Pteservawt 

pH S.C. 

643 0.331 

SamWe Data 
Temp. (OC1 Color & Turbldny 

pLq ‘;rlvfuGS / I IJm 

hffic RIOOR t 

rag r 

Orgrnlc I morgrntc 

ha * 
Date Shromd 

rime Shtpod 

UD 

uolume 



CP-00878~!i.~&6 th@ SHEET 

Hqa HALLIBURTON Nus 
‘~~:p* Environmenti Corporation 

(J Monitonng Well Data 
0 Domestic Well Data 
0 Other 

page of 

Case Y 

BY u+ 

Project Site Number 
Source Location 

Purge Data 
Volume [ pH I S.C. ITemp. C°C)l 

I I I I 
Color L furblditv . 

I 1 1 I 

I I 

I 

I 
I 

a- 
. . 

I I 

. 
Samole Data 

pH 1 S.C. I Temp. (OC) I Color & Turbidity . 

Project Site Name 
NUS Source No. 

rotal Well Depth: 
iNell Casing Size 6 Depth: 

Static Water Level: 
One Casing Volume: 
5tan Purge 1hrs.k 
End Purge fhn.1: 
Total Purge Time (mm .): 
Total Amount Purged ktal.): 
Momtor Reading: 

Purge Method: 
5ample Method: 
Depth Samoled: 
Sample Date &Time: 

Sampled By: 

Signature(s): 

Type of Sample 
0 Low Concentration 
8 ;igt Concentration 

0 Zposite 
c] Grab -Composite 

rrrffic Moon # 
Orgmc ! morgrncc 

I 

he ShfooeO I I 
Time Shlaacd 

Volume I I 



CP-O0878-#+i%&&~& ” EET 

dh ~IBUHQN NUS /J Monltorlng Well Data ‘yqbH Environmentul Corporation 0 Domcnlc Well Data 

I of I page 

Case I 
0 Other 

Project Site Name Project Site Number Slfe d 
NUS Source No. w -bwJc Source Location w-MJscc, 

Well Casing Size & Depth: 

Signature(s): 

Type of Sample 
q low Concentration 
8 gig: Concentration 

0 CZnposite 
a Grab - Composite 

I 

Analws: Preservatwe Orgmc morgdntc 

Trrff1c Reoon 1 

Tag * 

A0 * 

Dare ShtooeO 

Time SkIpoe 

Lao 



CP-O0878-~c)!h&&ti M6 SHEET 

l ‘s HALLIBIJRTON NE 
‘yib8 Environmental Corporrztion 

0 Monitonng W~II Data 
0 Domcnrc Well Data 
~Othcr till yarn+ 

Page 7 I of 

Case Y 

RV bd -, 

Project Site Name l-&S P ItcaP v Pa/Iv -m/6 CPtoject Site Number SIC 5- 
NUS Source No. Of- G&&d?4 Source Location 0~-6w-H&&+ 

rotal Well Depth: 18’ R&S 
Nell Casmg Size & Depth: 

‘/f ” snu, 

itatlc Water Level: l&L9 865 
3ne Casino Volume: , bT L 
Stan Putqe (ho.): l 

End Purge (hrr.): /6 35 

rota1 Purge Time (mm.): lo 
rotal Amount Purged-: 3.a C 
Vlonltor Reading: 

?JA 
‘urqt Method: &J&~c77L fjwi 
iample Method:AtRIS7l)c~& &?ff 
depth Sampled: 16IV 
iample Date & Time: 

.i/2t/bY 6 1635 

iamplcd By: 
AlSS--P 

jignature( 

-iAL 

\Qype of Sample 
B Low Concentration 
8 ;igk Concentration 

0 CEnposite 
c] Grab - Composite 

Purge Data 
Volume 1 pH S.C. Temo. (OCI Color & Turbidity 

0(&d 5.03 O.lOl 16.7 ccuFZ&5~ , 3 

I I 

ns / CM 

pH SC. 

cr, 95’ ama 

Sample Data 
Temp. (OC) Color & Turblditv 

/,.y C-WC~S 0 b u,1 
I 

rrrffic Reoort * 

rag I 

Orgrmc morgrncc 

8 



.- 

CP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

Page I of I 

E Surface Sod 
5 Subsuriace Sod case 3 NA 

0s eaiment 
cj Lagoon 1 Pona BY 
g Other C0rC - 

Pro~cff Site Name cU&UY PC , MCAS Project Site Number 1449 (CT0 16J) 

NUS Source No. o t- SW- 0 -j&/e M 01. sad7- o-J+~ Source Locatton 



CP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

:=3 Haluurton Nus 
WY CORPORATION 

izf Suriace So11 
z Subsuriace So11 
u Sealment 
p fqq;n /Pond 
J 

Project Site Name CULOC~ pC , MCAS Project Site Number 1449 (CT0 IGIg 
NUS Source No. aI- sdh # - 0 -, d Source Loutton A)- sub+- 8 -R2 4R 

Sample Metnoa: Comoorite Samore Oata 
1 

AUU/ Shrk0# Sk&l Tirvd Samoie Time Color I Oescnotlon 
Depth Samplea: 

O-,2/’ . 

Sample Date & Time: 
t/6/+4 r733 I 

Sampled By: I 
wt+its MC&C@ ! 

I 

Type of Sample 
BLOW Concentration 

IJ Grab -Composite 



CP-00878-3.13-08/O l/94 
SAMPLE LOG SHEET 

E Surface Sod 
Page 1 of I 

32 Subsurface Sod Case d NA 

CORPORATTON c Sealment 
E Lagoon 1 Pond BY 
5 Other core p 

Project Site Name CUHY PC , MCAS Project Site Number 1-g (CT0 161) 

NUS Source No. e 4. a be- b L/z r* Source Locatlan 61~ r&m- b-,s,~~ 

Sample Metnoa: Comoosrte Samore Oata 
Ati,)r/ SAW400 afd ~~rucl Samerrc Time COlOr 1 Oescnotlon 

Depth Samprea: 
&-IL” . 

Sampre Oate & Time: 

7/6/W /74 8 
Sampled By: I I 

Type of Sample 

Srmole Data 
(knd, ary. 

Analyas: Obscrvattons / Notes 

3 



CP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

WSuriace Sod 
1s Su bsuriace Sod 
i7, Sedrment 
a Lagoon 1 Pona 
12 Other 

Project Site Name Chewy’ PC , MCAS Project Site Number I449 (CT0 Ias) 

NUS Source No. ot- sum- e-/2” source Locmon o+- sea- o-/La 

Grab -Composite 

bscrvattonr / Notes 

CEC 

DUF 

MS/hSD I I 
u+ 



W-00878-3.13-08/0 l/94 
SAMPLE LOG SHEET 

CSuriace Sod 
z Subsutiace So11 
G Sediment 
G Lagoon/Pond 
s Other 

Page 1 of 1 

Care i NA 

BY 
Core # 

Project Site Name CUCAKY PC , MCAS ProjectSite Number 1-9 c-0 him 
NUS Source No. &I- s&&d- a-/2’/ Source LocatIon OI-S~W& - b-/r 

Sample Metnoo: 
&*LI Sfam/rH tire t Prwct 
Depth Samprea: 

&7-/P 

Sampte Oate & Time: 
7 /i /+4 /tfO 

Srtnpled By: 

cOa//*s u/e (0 

Samole 
Comoosrte Samore Oata 

Time Color 1 Dercrrotton 



CP-00878.3.13-08/01/94 
SAMPLE LOG SHEET 

TSuriace So11 
z Suosuriace Soil 
u Seolmenr 
E Lagoon / Pond 
2 Other 

Page t of I 

Case i NA 

BY 

C0rC P 

P?OpKt Site Name CUUKY pC , MCAS Project Site Number lW9 (CT0 rGl1.) 

NUS Source No. at- $8 oy- o -IL’@ Source Locatton d I - jg or/ -6 - /a” 

hd 

Comoosrte Samole Oata 
Samole ! Time ! Color / Descrmtron 

Depth Samplea: 
O-It” . I I I I 

Sample Oate & Time: 
?/4/4)r rrtr 

Sampled By: 
&&w/w u/v&c 

Sim): - 

4 

I I 

Id I I L i Type of Sample 
mow Concentration 4 
0 High Concentration 3 
c] Grab 
a Composite s 
0: Grab - Cornpolite #j Color 

\ yzL” 

Samule Oata 
wa. say, 0~. ~otrt. wet l U) 

sew47 I0raa I saad 



- 

Paw I 
z Surface 5011 

-Qf~I. 

:4l@t!%Ese 

s Subturiace Sod CdSe i+ NA 

A Z Seament 
G Lagoon/Pond BY 
9 Other Core - 

Project Site Name CUlcKy pC , MCAS Project Site Number 1449 k-0 161j 
NUS Source No. ot- SdOS- 6 -/z#’ Source Location ot- se03 ‘0 -1 z 



CP-00878-3.13-08/O l/94 
SAMPLE LOG SHEET 

Page t of t 

a=# HlalBwbn Nus 

@Suriace Sod 
5 Subsuriace So11 he d NA 

*L 
vll~v CORPORATION a Seament 

8 ijap,o,;n / Pond BY 
Core - 

Project Site Name CC/WY pc , MCAS Project Site Number l&g (CT0 Id) 
NUS Source No. &I- d&bp. 4 -/a” Source Locanon ot- ado t- 0 -/z@ 



. 

~~rlauibwIlNus 
w CORPORATION 

CP-00878-3.13-08/O l/94 
SAMPLE LOG SHEET 

Z Suriace 5011 
z Subsuriace So11 
@ Sealment 
13 Lagoon / Pona 
2 Other 

Page I 0f f 
he ti h 

BY 

Core cc 

Project Site Name CHHY PC , MCAS Project Site Number 1449 e=J km 
NUSSourceNo. BJ-JBO/- ~-IL Sourer LocatIon or-J&o/- p-/L” 

Sample Metnoa: 
&&+#0 s+&r3&# see f now/ 

Depth Samplca: 
0 to 12” 

Samole 

Comoosrte Samole Data 
Time Color I Descrtmon 

Sample Date & Time: 
7/t/*4 0756 

Sampied By: 
cha*I&?s @fcjv* 



&Suriace 5011 
z Subruriace Sod 
G Seatment 
G Lagoon/Pond 
5 Other 

Page I oi I -- 

care 3 NA 
Ls’ 

BY 
core 0 

Project Site Name CM&WV PC , MCAS Project Site Number 1449 cc= 160 
NUS Source No. 61. 30 OZ- 0 -12~ Source Location 0 I- sdbs - 0 -f 2 l 

Sample Metnoa: 
J&$4/ Is& ,&ss C&r I ffiO#C t 
Depth Samptea: 

Samore 
Comoosite Samore Data 

Time Color I Oercrlotlon 

4 

Crab -Composite 

Srmole Data 

Eh 
TOC 

. 



CP-00878-3.13-08/O l/94 
SAMQLE LOG SHEET 

_- 

c 

Z Suriace Sod 
z Subsuriace Sod 
U Seatment 

Page I oi / 

case i NA 

BY 

Core 0 

Project SiteName c#&f8fY PC , MCAS Project Site Numoer I449 (CT0 Mm 
NUS Source No. DI- sa/t - o -IL Source Loutton or-su/s-O-tL 

Samote 
Comoosrte Samore Oara 

Time 1 Color / Descrrot~on 

I 

Eh 
rot 



~HaIlhnaIlNus 
u#hZORPORATION 

CP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

m Suriace So11 
a Subsuriace So11 
@ Sediment 
u Lagoon / Pond 
5 Other 

Page I of / 

Case + NA 
uf 

BY 

core P 

Project Site Name ClfMWY PC , MCAS Project Site Number 14-49 (CT0 f6J) 
NUSSourceNo. 0) - qn@)-b -/LH SourceLocatlon &L. rrr~j- fi-/~* 

Sample Metnoo: Comoosdte Samore Data 
RU48@ rr&#e&# Her/ tbMc? Samole Time Color! Descrtotlon 

Depth Samplea: t 

Sampie Date & Time: I I ! i 
7/7/q t/d-y I 

Sampled By: 
rAa#f*l 4-f 76’ 

Type of Sample 
@Low Concentration 

0: Grab - Composite 



CP-00878-3.13-08/O l/94 
SAMPLE LOG SHEET 

/ - 

gal I-IauhdoIl Nm 
uvCORPORATION 

muriace 5011 
2 Subruriace Sod 
L Sealment. 
IZ Lagoon/Pona 
5 Other 

Page t 0i I 

Cased NA 

BY 
C0rC a 

Project Site Name CH~Y PC , MCAS Project Site Number 1449 (CT0 161) 
NUSSourceNo. &Z-S~OL- o--/y’@ Source Louuon 

Samole Metnoa: 

- 

Sample Date & Time: 
7/ 7/+q /LO? 

Signature(s): 

Type of Sample 



CP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

Page t of 1 
E Surface Soli 
g Subsuriace So11 Case* NA 

u Sealment Lsc 

a Lagoon/Pond BY 
a Other CO8C a 

Project Site Name CWHV PC , MCAS Project Site Number I449 (CT0 fGas=) 
NUS Source No. 4 2 - ~2 - b-/y n Source Location b 7.. r/so t- r, -jy 

Sample Metnoa: 
4 (E*e* s+r/a/ers skrl Thuf 
Oepth Sampled: 

6--/Z” 

Samole 
Comoosrte Samole Oata 

Time I Color! Oescrtotton 

I 

Sample Oate & Time: 
‘71 T/34 1231 

Sampled By: 
Lk&lr/&# 0vt yre 

4 
sim - I I 

I 
Type of Sample 

mow Concentration 
q High Concentration 
c] Grab 
a Composite 
a Grab - Composite 

a 
& 
1 r 

9 

I 
Srmole Oata 

;ii ,Color Descn~uon: (knd, my, Dry, MOISX, Wet, etc.) 

\ we9 rbl Lor0Sr $*a& s4-f h 
1 
df 

Eh 



CP-00878-3.13-08/O l/94 
SAMPLE LOGSHEET 

Isurface Sod 
2 Subsuriace Soil 

CORPORATION E Sedtment 
c1 Lagoon/Pond 
2 Other 

Page I of I 

Case3 NA 

BY 

Core * 

Project Site Name cU&+f%Y PC 1 MCAS Project Site Number 14.49 cc= Ifs) 
NUS Source No. B X- sd by- n -IZ 

/I Source Location b t - aad+ n -,t 0 

Sample Metnoa: Comoorlte SamWe Oata 

A&44&0 I~ra/cf rf:r I f*6M Samoh Time I Color 1 Descrtotlon 

Depth Samplea: 
0.df . 

Sample Oate & Time: 

Sampled By: 
L&&u/r* P7rarfl 

I 

Signature(s): 

IMsJMSD I 



;=1 HalBurton Nus 
z Surface Sod 
5 Subsuriace Soil CdSe i NA 

wvCORPORATION E Sediment ‘vs’ 
tj Lagoon/Pond BY 
c] Other Core * 

Project Site Name CHLCRV f4 . MCAS Project Site Number 1449 (CT0 IGJ) 
NUS Source No. 4 L- s&&s- 0 -/i* Source Locatron 0 2 - s&ob- 0 -/d jt 

Sample Methoa; Comooscte Samore Oata 
A us (P S~,rtkyc AteI t,,wtl Samole Time Color 1 Dercrlotlon 

Oepth Sampled: 
O-16 *’ 

Sample Oate &The: 
7/7/6L/ /S2 7’ 

Sampled By: 1 

stetf RrrI-.d 
Signature(s): * w 1 
POP soft #eL,t4-ud I 

type of Sample a 
BL?w Concentration 
8 ;lgk Concentration 

4 , 
1 

c] Ckposite S! Srmole Oats 

a Grab - Composite fi ,Color Oescnpoon: (Sam, Uay, Dry. Man wet. 8x1 
\ ~*~*~yc &is4rlf (k-b-~~ q-d*,$&y$eyd, I 

Page I 0f I 



.--- 

,- 

CP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

-HdlibWt0IlNUS 
ZSuriace S01i 

tpaB 
z Subsuriace SolI 

CORPORATION a Sediment 
E Lagoon/Pond 
3 Other 

Page 1 0i f 
Case ri MA 

BY 

Core I) 

Project Site Name CHHy pc . MCAS Project Site Number I&&g (CT0 I&) 
NUS Source No. b t- s&&d - 0 L/4 0 Source Loutton 0 2. sna. 0 IId H 

Sample Methoa: 
A u+ c e Sh04 /c** sdre/ t0orrrl 
Depth Sampled: 

Samore 
Comoorrte Samore Data 

t 

Time Color 1 Oescrmt~on 

0 - /1 08. 
Sample Oate & Time: 

7/3/*s/ /34 7 
Sampled By: 

Signature(s): 

Samole Data 

Analvsts: 1 Observatrons / Notes 



CP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

& Suriace Sod 
5 Subsurface Sod 
ES ealment 
iJ Lagoon / Pond 
3 Other 

Page r,of e 

cared NA 

BY 

Core * 
Los 

Project Site Name cU&WY PC . MCAS Project Site Number I449 (CT0 It&r) 

NUS Source No. 6 1. - 546~~ 4 -16 ” Source Locatton fi 7, - sdb 7 - 0 -16 l 

Oeptn Samplea: 
8 46” 

Sample Oate &Time: 

Sampled By: 

Analvns: 
TCL \/o/n +I les 

Eh 
rot 
+\*s SIZE D~trr~\au~ro~ I 



cP-00878-3.13-08/01/94 
SAMPLE LOG SHEET 

ESurface Soil 
z Subsuriace So11 :pdiburtoIlNus cs 

CORPORATION 1 eament 
0 Lagoon / Pond 
0 Other 

Page I 0i j 
case 3 NA 

BY 

CNC 0 

I 

Project Site Name CM&WY PC , MCAS Project Site Number I449 c-0 MIS) 
NUS Source No. 0 Y- ~8 I.+ b - IY & Source LocatIon dY - 34 /s- 0 w/Q/f 



CP-00878-3.13-08/O l/94 
SAMPLE LOG SHEET 

HiiKbueIlNus 

BSuriace So11 
5 Subsuriace Sod be # NA wf 

CORPORATION 0 Sediment 
8 L3;o;n / Pond BY 

C&WC P 

Project Site Name CC/LCKY PC , MCAS Project Site Number I449 (era 16J) 
NUS Source No. by - t&/t- 1~ - tt” Source Location 0 u . stq 12 -/ 3 - 2s’ 
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2 - The material was analyzed for. but was net detected aDove tne ;evel of tne ass:::a:t: 
value. The astoctated value is eitner the sample ouantitat~on limit or tne . ;ancls 
detect7on limit. 

J - The analyte was analyzed for arid was positively iaentified. DUE tne ass::lafPI: 
numerical value may not be consistent with the amount actuaily present -7 tne 

environmental sample. 

R - The data are unusable. 

UJ - The material was analyzed for, but was not detected. The associatec vaiue :s v 
estimate and may not accurately reflect tne IOL in tne sample matrix. 
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6 U 
6 U 
6 U 
6 U 
6 U 
6 II 
6 U 
6 U 
6 u 
6 U 
6 ” 
6 II 
6 II 
6 U 

I1 u 
6 U 

042209 

31 u 
6 u 
6 U 
6 ” 
6 U 
6 U 
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6 U 
6 U 
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6 U 
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6 U 
6 U 

15 u 
28 u 
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6 U 
6 U 
6 U 
6 U 
6 ” 
6 U 
6 II 
6 U 
6 U 
6 U 
6 U 
6 II 
6 II 
6 II 
6 u 

12 II 
6 il 

IOUJO-066 

41 IJ 
5 u 
5 u 
5 II 
5 II 
5 I, 

II II 
27 II 

5 II 
5 ” 
5 ” 
5 u 
5 u 
5 ” 
5 u 
5 ” 

3 11 u c; 
5 ” 
5 u ? 
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5 u 
5 

00 
” 

5 
u 

5 II 2 
5 u 00 

5 
” 

5 ” i, 

5 ” 

5 

” 
5 u G 
5 II 

5 ” 5 II is 

5 ” 5 LI 23 
5 II A 

5 u 

5 u 5 u 2 
5 u 

27 u 
5 u 
5 II 

17 u 
27 II 

5 ” 
5 I, 
5 II 
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5 u 
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5 I, 
5 0 
5 I, 
5 II 
5 II 
5 I, 
5 l, 

I, (I 
5 II 



CL,E,W ID: 
tAMRAToRY ID: 

hceCO”e 
Benzene 
Bromobenrene 
Bromochloromechane 
Bramad~chloromethane 
Bromof arm 
Bromomethene 
2-Butanone 
n-Rutylbenrene 
eec-Bucylbenzene 
terc-Butylbenzene 
Cerbon Dleulfide 
Carbon Tatrechlor~de 
Chloro~nrene 
Chloroathene 
chlorofotl 
Chloromethsne 
2-Chlorocaluene 
4-chlororoluene 
D~bromochloromethsna 
1,2-Dibroma-3-chloropropane 
1.2.Dlbromoethane 
Dibromomethene 
1.2.Dichlorobenzene 
1,3-Dichlorobenrene 
l,4-D~chlorobenrere 
Dlchlorodlfluoro~ethane 
1, I-Dlchloraethqne 
l,I-Dichloroathsne 
1.1.Dichloroethane 
1,2-Dichloroethene lclsl 
1,2-Dichloroethsne Ittans) 
1.2-D~chloropro&ane 
I,i-Dichloroprapsne 
2.?-Dichloropro~ane 
1,l -Dichloropropena 
cis-1,3-Dlchior~propene 
crew-1,3-Dichlnxopropene 
Ethylbenzene 
Herechlarobuted~pna 
2-Hexenone 
Ieopropyl~nzsne 
p-leopropyltoluene 
Nechylene-Chlor&de 
4-Merhyl-2-pentmane 
Naphthalena 
n-Propylbenrcne 
Scyrene 
1.1.1.2-Tetrachloroethane 
1,1,2,2-TsCrechloroethene 
Tetrechloroethane 
Toluene 
1.2,3-Trrchlorr,Lenzene 
1,2,4-Trlchlorotenzene 
l.l,l-Trrchloroethane 
1,1,2-Tr~chloroethane 
Trichloroethene 
Trlchlorofluoromerhane 
1.2.3-TrlchloroFrcpane 
I.i.4.Tr~rerhyltrnaene 
1.3.5-Trlmethyltenzene 
Vinyl Chloride 

04-58-12~0001 04 SB-IO 0001 04 SB 16 OUUI 05.SO-01-0204 05 so 02-0305 05-50-03-0305 05 SO-04-0305 05-s0-05~0105 “5 81, 06 01”s 
40830-067 IOL130-060 400,0-Ub9 040901 040902 04090, 040904 04090s 04091,b 

27 u 150 u 29 ” 26 ” 29 u 29 U 28 u 25 ” 2* II 
5 u 6 U 6 U 5 u 6 U 6 U 6 U 5 II b I, 
5 u 6 U 6 U 5 u 6 U 6 U 6 U 5 u 6 I, 
5 u 6 U 6 U 5 u 6 U 6 U 6 U 5 u 6 I, 
5 u 6 U 6 U 5 u 6 U 6 U 6 U 5 u 6 I, 
5 u 6 U 6 ” 5 ” 6 U 6 ” 6 U 5 ” b u 

11 u 11 u 11 ” 11 u 12 u 12 u 11 U IO u II ” 
27 u 

5 u 
5 u 
5 u 
5 u 
5 ” 
5 u 
5 u 
5 u 

11 u 

28 u 
6 ” 
6 U 
6 U 
6 U 

28 u 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 

11 u 

26 U 
5 u 
5 u 
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6 U 
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6 U 
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6 U 
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6 ” 
6 U 
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6 U 
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6 U 

6.4 U 
28 u 
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6 U 
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6 U 

29 U 
6 U 
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6 U 
6 U 

28 ” 
6 U 
6 U 
6 U 
6 U 
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5 u 
5 ” 
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5 u 
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6 U 
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11 u 
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6 U 
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6 U 
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6 U 
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6 U 
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5 u 
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6 U 

6 U 
6 U 

5 u 
5 u 
5 u 
5 u 
5 u 

6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 ” 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 

6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
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6 U 
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6 U 
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6 U 

6 ” 
6 U 

5 ” 
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6 U 
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CLIFNT ID: 
uBoRNra?* ID: 

ACOCO”O 
Be”Z*“* 
Bromotenzeno 
Bromochloromethane 
Bromodicbloromethsne 
Bromoform 
Bromomerhane 
2-flutelIone 
o-Butylbenrene 
eec-Butylbenzene 
tcrt-Butylbarene 
Carbon Dinulf ide 
Carbon Tetrechlocide 
Chlorobenzene 
Chloroethens 
Chlorofota 
Chloromethnne 
2-Cblorotolusne 
4-Chlorotoluene 
Dibromochloromathsne 
1.2-Dibromo-3-chloropropane 
1.2.Dibromoethsns 
Dibromomethane 
1,2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4.Dichlorobenzene 
Dichlorodlfluoromethane 
1,l -Dlchloroetbane 
1.2.Dichloroechsne 
1.1.Dichloroethene 
1,2-Dichloroechene lcisl 
1.2.Dichloroethme itraw) 
1,2-Dichloropropena 
1,3-Dichloropropane 
2.2-Dichloropropane 
l,l-Dichloropropene 
cis-1,).Dichlolopropene 
trenr-1,3-Dichloropropene 
Ethylbenzene 
Rexachlorobutadiene 
2-nexenone 
lsopropylbenzrne 
p-Iaopropyltoluene 
Ethylene-Chloride 
4-Nethyl-2-patenone 
Naphthalene 
n-Ptopylbenrens 
styrena 
1,1.1,2-Tetrechloroethane 
1,1.2,2-Tetrachloroethane 
Tecrechloroechane 
To 1 uene 
1.2.3-Trichlort,benrene 
1.2.4.Trlchlorobenrene 
l.i.l-Trichloroechane 
1,1.2-Trichloroethsne 
Trichloroethens 
Trlchlorofluoromethsne 
1,2.3-Trlchlor~~propsne _ . 
1.2.4-Triaethylbenzene 
1.3,5-Trimerhylbenzrne 
‘Jlnyl rhlorlde 
Xyltnr ,r.,r.a,, 
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11 ” 28 ” 28 ” 27 ” 21 ” 25 ” 27 ” 
6 ” 6 ” 6 ” 5 ” 5 II 5 ” 6 ” 
6 ” 6 ” 6 ” 5 ” 5 ” 5 ” 6 ” 
6 ” 6 ” 6 ” 5 ” 5 ” 5 ” 6 ” 
6 ” 6 ” 6 ” 5 ” 5 ” 5 ” 6 ” 
6 ” 6 ” 6 D 5 ” 5 ” 5 ” 6 ” 

12 ” 11 ” 11 ” 11 ” 11 ” 10 ” 11 ” 
31 ” 28 ” 28 ” 27 ” 27 ” 25 ” 27 ” 
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HallW~non NUS ID 
__ PACE10 

NALYT C :RQL MDL 

PHENOL 
BI~(~CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1 MlCHLOROBENZENE 
14DlCHLOROBENZENE 
1,ZDICHLOROBENZENE 
ZMETHYLPHENOL 
2.~~XYBlS(1CHLOROPROPANE) 
4hlEWYLPHENOL 
NHIlROSWl.NPROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
?-NIlROPHENOL 
2.4.DIMElHYLPHENOL 
8ir(2EHLOROElHOXY)MElHANE 
2.4-DICHLOROPHENOL 
1.2.4-TRICHLOROEENZENE 
NAPHTHMENE 
4CHLOROANlLlNE 
HU(ACHLOROBUTADIENE 
4CHLORO.3.MElHYLPHENOL 
2MEWLNAPHlHALENE 

r HEXACHLORDCYCLOPENTIENE 
2.4.6TRICHLOROPHENOL 
2 4 CTRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2NIlROANILINE 
DlMElliYLPWTHALAlE 
ACENAPHTHYLENE 
2.‘3.DlNIlROTOLUENE 
JNITROANILINE 
ACENAPHTHENE 
Z.4PINITROPHENOL 
4NlTROPHENOL 
OIBENZOFURAN 
2.4.OINIlROTOLUENE 

.- OIETHYLPHWTE 
CHLOROPHENYLPHENYLETHHER 
JJORENE 

INITROANILINE 
4.6.DlNITRO-ZMETHYLPHENOC 
NNllROSODlPHENYLAMlNE 
4-BROMOPHENYLOHENYLETHER 
HEXACHLOROBENZENE 
PENTACLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBUME 
DIH.BUTYLPWnlALAlE 
FLUORANTHENE 
PYRENE 
BUlYLEENZYLPHWALATE 
3,SDICHLOROBENZIDINE 
BENZO(AjANTHRACENE 
CHRYSENE 
BIs(~+THYLHEXYL)PHTHAL~TE 
DINJ~CTYLPHIWALATE 
EENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1 2.3-CD)PYRENE 
DIBENZ(A.H)ANTHRACENE 
BENZO(G.H.I)PERYLENE 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
310 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
a00 
330 
330 
330 
am 
330 
Boo 
%%I 
330 
330 
330 
3M 
330 
600 
aou 
330 
330 
330 
800 
330 
330 
334 
330 
330 
3% 
330 
330 
330 
330 
330 
330 
330 
310 
330 
330 
330 
330 

10 
89.7 
70 7 

e4 
69 
60 

59 3 
70 

59 7 
57 
62 

557 
41 

03.7 
70.7 

52 
58.3 
603 
01.7 
05.3 
047 
477 
52.7 
64.3 
36.3 
51.7 

43 
50 

22.3 
25 

53.7 
89 7 

22 
130 
127 

27 3 
4s 

20.3 
22 3 

32 
102 

66 
24.7 
23.3 
36.7 
128 

32.3 
28 7 
N/A 

213 
367 
25.3 
32.3 
114 

27.7 
14 7 
27.3 
48.3 
110 
199 

20 
35.7 

47 
43.3 

ol-soQlo4cOMP 
041218 

MOU 
38OU 
3BOU 
mu 
3BOU 
36OU 
3SOU 
3BOU 
36OU 
3SOU 
3SOU 
36OU 
36OU 
3J3OU 
3WU 
3BOU 
3BOU 
3BOlJ 
3BOU 
mu 
3BOU 
3BOU 
MOU 
36OU 
38OU 
BdOU 
3BQU 
B6OU 
36OU 
3BOU 
mu 
86oU 
36OU 
BBOU 
BOOU 
38OU 
36OU 
3J3OU 
J8oU 
38oU 
B6OU 
86OU 
36OU 
3KlU 
360U 
86oU 
3BOU 
YloU 
36OlJ 
360U 
3BOU 
38OU 
JOOU 
3BOU 
36OU 
3OOU 
3KlU 
36OU 
3WU 
38OU 
360U 
3BOU 
3l3OU 
3B0lJ 

Ol-SOAl7lOCOMP 01&3-l 114COMP 

041219 041207 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
3S-JU 
390 u 
390 u 
3SQU 
390 u 
390 u 
390 u 
390 u 
390 u 
3w u 
940 u 
3SOU 
940 u 
390 u 
390 u 
3w u 
940 u 
3SOU 
940 u 
940 u 
390 u 
3w u 
3w u 
390 u 
390 u 
940 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
390 u 
390 u 
390 u 
390 u 
3w u 
3su u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

350 u 
350 u 
350 u 
350 u 
350 u 
3x) u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3So u 
350 u 
350 u 
350 u 
350 u 
3x) u 
350 u 
350 u 
3.50 u 
350 u 
850 u 
350 u 
850 u 
350 u 
350 u 
350 u 
a50 u 
350 u 
a50 u 
850 u 
350 u 
350 u 
3s u 
350 u 
350 u 
a53 u 
850 u 
350 u 
350 u 
350 u 
850 u 
3% u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3x) u 
3M u 
350 u 
350 u 

01soa1mo1 
4oe.3029 

3SOU 
390 u 
390 u 
390 u 
3s u 
390 u 
390 u 
390 u 
39OU 
390 u 
3BOU 
390 u 
390 u 
390 u 
390 u 
39OU 
390 u 
%fJU 
JggU 
3!m u 
lsoU 
390 u 
39OU 
390 u 
3SOU 
930 u 
3SOU 
930 u 
390 u 
390 u 
3QOU 
930 u 
39OU 
930 u 
930 u 
390 u 
39OU 
39OU 
390 u 
390 u 
930 u 
930 u 
3SUU 
3w u 
390 u 
930 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
300 u 
390 u 
390 u 
390 u 
393U 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

01s04M(xI1 
40830-30 

mu 
3BoU 
3baU 
mu 
I%OU 
36OU 
36OU 
MOU 
36OU 
3WU 
MOU 
360U 
36OU 
36OU 
350U 
36OU 
38OU 
36OU 
36OU 
%OU 
3oU 
36OU 
360U 
28OU 
3OOU 
870 u 
38oU 
870 u 
36OU 
36OU 
YloU 
070 u 
36OU 
a70 u 
070 u 
360U 
360U 
3BOU 
360U 
3BOU 
a70 u 
670 u 
28OU 
36OU 
38oU 
870 u 
3SOU 
360 u 
36OU 
mu 
3SOU 
%OU 
360U 
36OU 
36OU 
36OU 
33OU 
36OU 
38OU 
?+SOU 
3M)U 
?.6OU 
36OU 
360 u 

OlSO-134QOl 
rca30-5’ 

380 u 
38oU 
38OU 
%OU 
3ao u 
38OU 
38OU 
38OU 
3WU 
38OU 
38oU 
38OU 
38oU 
38OU 
38OU 
38OU 
38OU 
36OU 
3WU 
38OU 
38OU 
3SOlJ 
3FiOU 
%OU 
38OU 
920 u 
38OU 
920 u 
38OU 
38OU 
3MU 
920 u 
38OU 
920 u 
920 u 
3MU 
y)oU 
360U 
3MU 
38OU 
920 u 
920 u 
y)oU 
38oU 
%OU 
920 u 
38OU 
38OU 
3BoU 
38oU 
38OU 
38OU 
yx)U 
38oU 
%OU 
y)oU 
340 J 
YloU 
38OU 
38OU 
38OU 
)oL)U 
y)oU 
3BoU 



SITE cneny PrYIn MCAS CT0 0165 
CASE CHERR SDG CPTOl 
LABORATORY PACE INC . HAMPTON, NH CP-00878-3.13-08/01/W 
TCL SEMlVOtATlLE LOW CONCENTRAllON SOIL fi 

~oll~burton NUS IO 
PACE ID 

ANALYTE CRQL MDL 

PHENOL 3M TO 

BlqZ.CHLOROE~YLm+ER 330 697 
ZCHLOROPHENOL 330 70.7 
I.MICHLOROBENZENE 330 64 
14DlCHLOROBENZENE 3M 69 
1.2.OICHLOROBENZENE 330 60 
ZMETHYLPHENOL 330 59.3 
2.2’oXYBlS(lCHLOROPROPANE) 330 73 
4METHYLPHENOL 330 59.7 
N.NlTROSOOlNOROPYLAMlNE 3x) 57 
HEXACHLOROEMANE 330 62 
NITROBENZENE 330 55.7 
ISOPHORONE 330 41 
ZNITROPHENOL 330 83.7 
2.4.DlMETHYLPHENOL 330 707 
Bh(2EHLOROETHOXY)METHANHANE 33a 52 
2.4.GICHLOROPHENOL .%a 56.3 
1.2.4-TRICHLOROBENZENE 330 60.3 
NAPHTHALENE 330 64.7 
4CHLOROANILINE 310 65.3 
HUUCHLOROBUTADIENE 310 64.7 
4EHLORO-3-METHYLPHENOL 330 47.7 
ZMETHYLNAPHTMLENE 33Q 52.7 
HEXACHLOROCYCLOPENTADIENE 330 a4.3 
2.46TRICHLOROPHENOL 330 36.3 
2.4.5TRICHLOROPHENOL am 51.7 
ZCHLORONAPHTHALENE 330 43 
2-NITROANILINE am 50 
DlMET!-iYLPH~TE 330 22.3 
ACENAPHTHYLENE 330 25 
2.6.OlNITROTOLUENE 330 53.7 
Z-NITROANILINE am 697 
ACENAPHTHENE 330 22 
2.4.GINITROPHENOL a00 130 
4-NITROPHENOL 800 127 
DIBENZOFURAN 330 27.3 
2.4.DINITROTOLUENE 330 45 
DIETHYLPHTHAUTE 330 20.3 
4CHLOROPHENYLPHENYLElHER 330 223 
FLUORENE 330 32 
4NlTROANlLlNE a00 102 
4.&GINIlRO-2METHYLPHENOL 0&J 60 
NNITROSODIPHENYLAMINE 3Jo 247 
4-BROMOPHENYL.PUENYLETHER 330 233 
HEXACHLOROBENZINE 350 367 
PENTACLOROPHENOL 800 128 
PHENANTHRENE 330 32 3 
ANTHRACENE 330 207 
CARBAZOLE 330 N/A 
DIWBUTYLPHTHALATE 330 283 
FLUORANTHENE 3yJ 167 
PYRENE 350 253 
BUMLBENZYLPHTHAIATE 330 323 
3.3’0lCHLOROBENDOINE 330 114 
BENZOfAYUJTHRACENE 330 277 
CHRYSENE 330 147 
8!8(2+mLHEXYL)PHTHALATE 3% 273 
DI-NdYCTYLPHThtiT 330 483 
BEN.?O@)FLUORANTHENE 330 115 
BENZO(K)FLUORANTHENE 330 199 
BENZO(A)PYRENE 330 20 
INDENO(1.2 3ED)PYRENE 330 357 
DIBENZ(A.H~THR.ACENE 330 47 
BENZO(G H.I)PERYLENE 330 433 

MSWloaxOh4P 
041408 

350 u 
350 u 
350 u 
350 u 
350 u 
3soLJ 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3sa u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
as0 u 
350 u 
EM u 
350 u 
350 u 
350 u 
850 u 
350 u 
850 u 
ax) u 
350 u 
350 u 
3x1 u 
350 u 
350 u 
asa u 
a50 u 
3x1 u 
350 u 
350 u 
a50 u 
220 J 
350 u 
350 u 
350 u 
320 J 
2’30 J 
350 u 
350 u 
130 J 
150 J 
120 J 
350 u 
120 J 
140 J 
130 J 
350 u 
350 u 
350 u 



SITE Chony Pan1 MCAS CT0 0185 
CASE CHERR SDG CPTOl 
LABORATORY PACE INC -HAJ.iPTON NH CP-00878-3.13-08/01/94 
TCL SEMlVOLATlLE LOW CONCENTRATION SOIL ANALYSES :u@Kd, 

HslllbUnOn NUS IO 01S001o5-C0MP 

PACE ID 

INALYTE CRQL MDL 

PHENOL 
Ba(2CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1 MICHLOROBENZENE 
1.4DICHLOROBENZENE 
1 ZDICHLOROBENZENE 
ZMETHYLPHENOL 
2.2’-OXYBIS(lCHLOROPROPANE) 
4METHYLPHENOL 
NNITROSODIHPROPYLAMINE 
HEXACHLOROETHANE 
NllROBENaENE 
ISOPHORONE 
2HlTROPHENOL 
Z.IDIMETHYLPHENOL 
BI~(~CHLOROETHOXY)~~ETHANE 
2.4.OICHLOROPHENOL 
1.2.4-TRICHLOROEENZENE 
NAPHTHALENE 
4EHLOROANILINE 
HEXACHLOROBUTADtENE 
4CHLORO-3MElHYLPHENOL 
2METHYLNAPHTHMENE 
HEXACHLORCCYCLOPENTMIENE 
2.4.5-TRICHLOROPHENOL 
2.4.5TRICHLORCPHENOL 
2CHLORONAPHTHAlENE 
2NIlROANILINE 
OIMETHYLPHTHAUTE 
ACENAPHTHYLENE 
2.&DlNITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,IMNIlROPHENOL 
4HllROPHENOL 
DIBENZOFURAN 
2.4-OINITROTOLUENE 
OIETHYLPHTHAIATE 
~CHLOROPHENYLPHENYLETHER 

LUORENE 
4NlTFtOANlLlNE 
4.5OlNITRO-2METHYLPHENOL 
N-NITROSOOIPHENYLAMINE 
4-8ROMOPHENYLPHENYLETHER 
HEXACHLOROBENZENE 
PENTACLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DIN-BUTYLPHlI+ALATE 
FLUORANTHENE 
PYRENE 
BUlYLBENZYLPHTHMATE 
3.3’-OlCHLOROBENZlOINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
Blr@ETHYLHEXYL)PHTHALATE 
DlH-CCPlLPHTHWTE 
BENZO(S)FLUORANlHENE 
BEN.?O(K)FLUORANTHENE 
BENZO(A)PYRENE 
INOENO(l.2.3.CD)PYRENE 
DIBENZ(A.H)ANTHRACENE 
BENZO(G.H.l)PERYLENE 

330 70 
310 69.7 
330 707 
330 a4 
330 69 
330 60 
330 59.3 
33Q 75 
330 597 
330 57 
33Q 62 
330 557 
330 41 
33a 83.7 
310 70.7 
3M 52 
330 9.3 
330 w.3 
310 64.7 
3% es.3 
330 647 
330 477 
330 52.7 
330 843 
330 36.3 
a00 51.7 
330 43 
a00 50 
330 22.3 
330 25 
330 53.7 
alxl 69.7 
330 22 
eoo 130 
800 127 
330 273 
330 45 
330 20.3 
330 223 
330 32 
600 102 
wo e8 
330 247 
330 23.3 
33Q 36.7 
wo 129 
3% 32.3 
330 287 
330 NIA 
33C 28.3 
330 36.7 
330 253 
330 32.3 
330 114 
330 277 
310 14.7 
310 27.3 
330 48.3 
330 110 
330 199 
330 20 
330 357 
330 47 
330 43.3 

a41218 

36OU 
3SOU 
MOU 
36OU 
36OU 
uK)U 
36OU 
3OOU 
36OU 
3OOU 
36OU 
3WU 
3WU 
)boU 
36OU 
MOU 
36OU 
3KlU 
3aou 
28OU 
3SOU 
3SOU 
36OU 
36OU 
28OU 
MOU 
36oU 
8CQlJ 
MOU 
XdlU 
MOU 
BdoU 
36OU 
BdoU 
86OU 
36OU 
%OU 
MOU 
J8oU 
36OU 
MOU 
SSQU 
36OU 
36OU 
30 u 
BBOU 
Z6OU 
36OU 
36OU 
36OU 
YJOU 
?l6OU 
3C4JU 
MOU 
34OU 
36OU 
38OU 
3KlU 
uK)lJ 
36OU 
55OU 
36OU 
3WU 
36OU 

OlSa071atOMP OlSo-1114COMP 
Ml219 041207 

390 u 
390 u 
393 u 
390 u 
3w u 
3% u 
390 u 
390 u 
390 u 
390 u 
390 u 
3% u 
390 u 
390 u 
390 u 
3sa u 
3Ba u 
35UU 
3BOU 
390 u 
390 u 
390 u 
3w u 
390 u 
3su u 
940 u 
390 u 
940 u 
390 u 
3BOU 
3SOU 
940 u 
3wU 
940 u 
940 u 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
940 u 
340 u 
390 u 
390 u 
940 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
3w u 
3w u 
390 u 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
35il u 
350 u 
350 u 
350 u 
350 u 
3x1 u 
350 u 
35OU 
350 u 
SW u 
350 u 
350 u 
350 u 
350 u 
350 u 
a50 u 
350 u 
a50 u 
350 u 
350 u 
350 u 
850 u 
350 u 
850 u 
a50 u 
350 u 
350 u 
350 u 
350 u 
35OU 
a50 u 
a50 u 
350 u 
350 u 
350 u 
850 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3x1 u 
350 u 
350 u 
350 u 

01s0-01axl1 
40830-29 

390 u 
3w u 
390 u 
390 u 
3w u 
390 u 
390 u 
3so u 
3Bo u 
390 IJ 
3Su u 
390 u 
390 u 
390 u 
3SOU 
*MU 
390U 
39OU 
390 u 
390 u 
3BOU 
3wJ u 
390 u 
JOOU 
39OU 
930 u 
39oU 
930 u 
3SQU 
390 u 
390 u 
930 u 
390 u 
930 u 
930 u 
390 u 
390 u 
3SUU 
390 u 
390 u 
930 u 
930 u 
3Qa u 
390 u 
390 u 
930 u 
3w u 
390 u 
3SOl.l 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
3w u 
390 Ll 
390 u 
390 u 
3SOU 
390 u 

01sws.wo1 
408x-30 

3BOU 
36OU 
36OU 
3BOU 
380 u 
36OU 
36OU 
3QOU 
MOU 
36OU 
3SDU 
3SOU 
36OU 
380 u 
3BOU 
380 u 
38oU 
36OlJ 
36OU 
3BOU 
3BOU 
38OU 
35OU 
3BQU 
UiolJ 
870 u 
3BaU 
070 u 
MOU 
360 u 
3BOU 
870 u 
38OU 
870 u 
a70 u 
36OU 
36oU 
3BOU 
3BOU 
36OU 
870 u 
870 u 
38OU 
3SOU 
36oU 
a70 u 
3EOU 
360 u 
38OU 
3SOU 
3wu 
3&JU 
360 u 
38oU 
380 u 
3UOU 
IOU 
3BOU 
3BOU 
36OU 
3BOU 
36OU 
36OU 
380 u 

Ol-sO-13400' 
4383C-3 1 

380 u 
3aou 
JBOU 
3ao u 
38OU 
3BOU 
38OU 
35OU 
)8oU 
38oU 
38of.J 
3&3U 
35OU 
jeoU 
36OU 
380 u 
3BOU 
3aol.l 
3aou 
3BOU 
3BOU 
38oU 
38OU 
38OU 
35OU 
920 u 
3BOU 
920 u 
38OU 
38OU 
JB(1U 
920 u 
3BOU 
920 u 
920 u 
JI)oU 
35OU 
yx)U 
30OU 
3BOU 
920 u 
920 u 
38QU 
380 u 
YMU 
920 u 
380 u 
38OU 
35OU 
38oU 
3BOU 
3BOU 
?“5OU 
3BOU 
YloU 
38OU 
340 J 
38OU 
lsoU 
3BOU 
3BOU 
38OU 
3MU 
3MU 



SITE Cnam, Pan1 MCAS CT0 0165 
CASE CHERR SOG CPTOl 
LABORATORY PACE INC . HAMPTON, NH CP-00878-3.13-08/01/94 
TCL SEMlVOUTlLE LOW CONCENTRATION SOIL L 

H~~l~twton NUS IO O2SO-OlOO-COMP 
PACE IO 041408 

ANALYTE CRaL MDL 

PHENOL 
Bts(2CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
I.~.oICHLOROBENZENE 
14DlCHLOROBENZENE 
,,~.OICHLOROBENZENE 
ZMETHYLPHENOL 
~.~‘~xYBIS(~CHLOROPROPANE) 
4MElHYLPHENOL 
NHITFt0S00l~-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
PHITROPHENOL 
2.4.OIMETHYLPHENOL 
Bis(ZCHLOROETHOXY)METHANE 
2.4MCHLOROPHENOL 
1 ?.I-TRICHLOROBENZENE .-. 
NAPHTHALENE 
ICHLOROANILINE 
HEXACHLOROBUTAOIENE 
4CHLORO-METHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2.46TRICHLOROPHENOL 
2.4.ClRICHLOROPHENOL 
ZEHLORONAPHTHALENE 
SNITROANILINE 
DlMETHYLPHlHALATE 
ACENAPHMYLENE 
2.BDINITROTOLUENE 
LNITROANILINE 
ACENAPHTHENE 
2.4-DlNIlROPHENOL 
4HllROPHENOL 
OIBENLOFURAN 
2.4-DINITROTOLUENE 
OIETHYLPHTHMATE 
4CHLOROPHENYLPHENYLETHER 
FLUORENE 
4HITFlOANILINE 
4.&OlNITRO-ZklElHYLPHENOL 
NNITROSOOIPHENYLAMINE 
I-BROMOPHENYLPHENYLETHER 
HEXACHLOROBENZENE 
PENTACLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBALOLE 
OIH~UTTLPHTHAIATE 
FLUORANTHENE 
PYRENE 
BUTYLBENIYLPHTHALATE 
3.3’OICHLOROBENZIDINE 
BEN~OIAWW~ACENE 
CHRYSENE 
Btr@ETHYLHEXYL)PHTHALATE 
DINOCTYLPHTHALATE 
BEN.?O(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
SENZO(A)PYRENE 
INDENO(l.I.LCD)PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G.H.l)PERYLENE 

330 70 350 u 
330 697 350 u 
3Y) 70.7 350 u 
330 e4 350 u 
330 69 350 u 
BY) 60 350 u 
3% 593 350 u 
33Q 7.5 350 u 
310 59.7 350 u 
330 57 350 u 
330 62 3x1 u 
330 55.7 3x) u 
3% 41 350 u 
330 03.7 350 u 
330 70.7 350 u 
330 52 350 u 
3s 58.3 350 u 
330 50.3 350 u 
330 64.7 3s u 
330 65.3 350 u 
33a 64.7 350 u 
330 477 350 u 
330 52.7 350 u 
33u B43 350 u 
330 363 350 u 
MO 51.7 8W u 
330 43 35a u 
800 50 850 u 
330 22.3 350 u 
330 25 350 u 
330 53.7 350 u 
800 697 850 u 
330 22 350 u 
800 130 850 u 
800 127 850 u 
330 27.3 350 u 
330 45 350 u 
330 20.3 350 u 
330 223 350 u 
330 32 350 u 
000 102 850 u 
MO 68 850 u 
330 24.7 3s u 
330 23.3 350 u 
330 357 350 u 
800 125 850 u 
330 32.3 220 J 
330 28.7 350 u 
330 WA 350 u 
330 28.3 350 u 
330 3.7 320 J 
330 25.3 2’30 J 
330 32.3 350 u 
330 114 350 u 
330 27.7 130 J 
3u) 14.7 150 J 
33Q 273 120 J 
330 48.3 350 u 
330 110 120 J 
330 199 140 J 
33Q 20 130’ J 
330 35.7 350 u 
330 47 350 u 
330 43.3 350 u 



SITE Clwn’y Pomf MCAS CT0 0165 
CASE CHERR SOG CPTOl 
LABORATORY PACE INC -HAMPTON NH 

TCL SEMlVOLAllLE LOW CONCENTRATION SOlL b 

HslllCu~On NUS IO 
,- PACEID 

WLYTE CRaL MOL 

PHENOL 
Bir@CHLOROETHYL)ElHER 
ZCHLOROPHENOL 
1.3-DlCHLOROBENZENE 
1.4.DlCHLOROBENZENE 
1 ZOICHLOROBENZENE 
ZMETHYLPHENOL 
2ZOXYBIS(~CHLOROPROPANE~ 
4METHYLPHENOL 
N.NITROS00lNPROPYLAMlNE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2NlTROPHENOL 
2.4DIMETHYLPHENOL 
Bts(ZCHLOROETHOXY)MANE 
2,IDICHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANlLlNE 
HEXACHLOROBUTADIENE 
ICHLORO-METHYLPHENOL 
ZMETHYLNAPHTHALENE 

4 HEXACHLOROCYCLOPENTADIENE 
2.4.6TRICHLOROPHENOL 
2.4,ClRICHLOROPHENOL 
2EHLORONAPHTHALENE 
ZHITROANILINE 
DIMETHYLPHTHAUITE 
ACENAPHMYLENE 
2.&DINITROTOLUENE 
3-NITROANILlNE 
ACENAPHTHENE 
2,401NITROPHENOL 
IH(lROPHENOL 
DIBENZOFURAN 
2.4MNITROTOLUENE 

-0lETHYLPHTHAlATE 
EHLOROPHENYLPHENYLETER 
.UORENE 

.-NITFtOANILINE 
4 WINITRO-2-METHYLPHENOL 
NNITROSOOIPHENYLAMINE 
4-BROMOPHENYLOHENYLETHER 
HEXACHLOROBENZENE 
PENTACLOROPHENOL 
PHENANWRENE 
ANTHRACENE 
CARBAZOLE 
DlH.BUNLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUNLBENZYLPHTHALATE 
3.3’.OICHLOROBENZlDINE 
BENtO(A)ANTHRACENE 
CHRYSENE 
Em(2-ETHYLHEXYL)PHTHALATE 
DINOCMLPHTHALATE 
BENtO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENi?O(A)PYRENE 
INOENO(1 2.3-COIPYRENE 
DIBENZ(A HIANTHRACENE 
BENZO(G H I)PERYLENE 

330 70 
330 897 
3x1 707 
330 64 
330 69 
330 w 
330 593 
330 75 
330 59.7 
330 57 
3% 62 
330 55.7 
330 41 
33a 83.7 
330 707 
330 52 
330 s.3 
330 503 
330 M.7 
310 85.3 
330 61.7 
330 477 
3M 52.7 
310 84.3 
330 36.3 
wa 51.7 
330 43 
800 50 
330 22.3 
330 25 
3342 53.7 
800 89.7 
330 22 
MQ 130 
WU 127 
330 273 
330 45 
330 20.3 
330 22.3 
330 32 
800 102 
800 w 
330 247 
330 23.3 
330 357 
800 128 
330 323 
35(3 26.7 
330 WA 
330 283 
330 35.7 
330 253 
330 323 
330 111 
310 277 
330 147 
330 273 
330 40.3 
3% 1111 
330 199 
3x1 20 
330 357 
330 47 
330 433 

CP-00878-3.13-08/01/94 

02-So-o1Mw)1 
40830-32 

360 u 
3WU 
3WU 
3GOlJ 
3WU 
38OU 
3WU 
3WU 
38OU 
3WlJ 
3WU 
3WU 
3WU 
3WU 
IOU 
3WU 
3WU 
3WU 
3WU 
3WU 
3Wl.l 
MOU 
3WU 
3WU 
3WU 
870 u 
3WU 
a70 u 
%OU 
38OU 
3WU 
870 u 
3WlJ 
870 u 
a70 u 
3WU 
36oU 
3WU 
36oU 
3WU 
a70 u 
870 u 
3WU 
3WU 
3WU 
070 u 
100 J 
360 u 
3WU 
3WU 
160 J 
130 J 
3WU 
38OU 
3WU 
3WU 
3WU 
3WU 

56J 
71 J 
61 J 

3WU 
36oU 
3WU 

o2sBaxmO1 
4oea-33 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3% u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
35a u 
840 u 
350 u 
840 u 
350 u 
350 u 
350 u 
840 u 
350 u 
e40 u 
840 u 
350 u 
350 u 
350 u 
350 u 
350 u 
840 u 
840 u 
350 u 
350 u 
350 u 
840 u 
350 u 
350 u 
350 u 
350 u 
160 J 
170 J 
350 u 
350 u 
100 J 
100 J 
350 u 
350 u 

94J 
1W J 
120 J 
350 u 
3w u 
350 u 

02S044001 
40830-34 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
890 Ll 
370 u 
BW u 
370 u 
370 u 
370 u 
890 u 
370 u 
090 u 
wo u 
370 u 
370 u 
370 u 
370 u 
370 u 
890 u 
WOU 
370 u 
370 u 
370 u 
a90 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

02-%044001 
4!%30-35 

350 u 
350 u 
350 u 
350 u 
3w u 
350 u 
350 u 
350 u 
BW u 
350 u 
350 u 
350 u 
350 u 
350 u 
3w u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3w u 
350 u 
&IOU 
350 u 
8WU 
350 u 
39 u 
350 u 
8WU 
350 u 
86oU 
8WU 
3x1 u 
3w u 
3w u 
3w u 
350 u 
8WU 
BWU 
350 u 
350 u 
350 u 
8WU 
170 J 
350 u 
350 u 
350 u 
340 J 
400 
350 u 
350 u 
170 J 
220 J 
210 J 
350 u 
10 J 
210 J 
190 J 

63 J 
3w u 

BBJ 

0250~%031 
40830-30 

350 u 
35o u 
350 u 
350 u 
350 u 
35o u 
350 u 
350 u 
350 u 
350 u 
3w u 
350 u 
350 u 
3w u 
3x1 u 
3w u 
350 u 
350 u 
350 u 
350 u 
350 u 
3w u 
350 u 
3w u 
3w u 
Es0 u 
350 u 
850 u 
350 u 
350 u 
350 u 
850 u 
350 u 
BY) u 
850 u 
350 u 
350 u 
3w u 
350 u 
350 u 
850 u 
0w u 
350 u 
3w u 
350 u 
850 u 
350 u 
3w u 
350 u 
35o u 
350 u 
350 u 
3w u 
35o u 
350 u 
3w u 

92J 
3W UJ 
3x) UJ 
350 UJ 
350 UJ 
3M UJ 
350 UJ 

02SOQS000ld7E 
4083C.36RE 

3M u 
35o u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3w u 
350 u 
350 u 
350 u 
350 u 
3w u 
3x) u 
350 u 
350 u 
350 u 
350 u 
350 u 
3w u 
350 u 
350 u 
354 u 
850 u 
350 u 
850 u 
3w u 
350 u 
35o u 
850 u 
350 u 
850 u 
050 u 
3w u 
3w u 
3w u 
350 u 
350 u 
850 u 
850 u 
3w u 
350 u 
350 u 
SW u 
350 u 
350 u 
35o u 
350 u 
350 u 
3w u 
350 u 
3w u 
35a u 
350 u 
110 J 
350 u 
350 u 
350 u 
350 u 
JW u 
3w u 

3W UJ 350 u 



s,lE cnmy Point MCAS CT0 0165 
CASE CHERR. SDG CPTO: 
~&JRATORY PACE INC . HAMPTON NH 

TCL SEMlVOLATlLE LOW CONCENTRATION SOIL b 

HalllbU~On NUS ID 
PACE IO 

ANAL- CRM MDL 

PHENOL 330 70 

B.(zcHLOROETHYL)ETHER 334 697 

zCHLOROPHENOL 330 707 
, MICHLOROBENZENE 330 e-4 

I,IMcHLORO~ENIENE 330 09 
,.zDICHLOROBENZENE 330 50 
ZMETHYLPHENOL 330 593 
~.?‘oxYBIs(~CHLOROPROPANE) 330 76 
4MElMYLPHENOL 330 59.7 
NHI~ROSW~-~U’ROPYUMINE 330 57 
HEXACHLOROETHANE 330 62 
NllROBEN2ENE 330 55.7 
ISOPHORONE 330 41 
ZNITROPHENOL 3x) 637 
2.40lMETHYLPHENOL 330 707 
BI~(~CHLOROETHOXY)METE 310 52 
2.4MCHLOROPHENOL 330 56.3 
1.2.4.lRICHLOROBENZENE 330 do.3 
NAPHTHALENE 330 64.7 
4CHLOROANlLlNE 3)o 65.3 

HEXACHLORO9UlADlENE 330 B17 
4-CHLORO-JMETHYLPHENOL 3)o 477 
2-MElHYLNAJ’HlHALENE 32.0 52.7 
HEXACHLOROCYCLOPENTADIENE 330 84.3 
2.4.8-TRICHLOROPHENOL 330 3a.3 
2.4.5lRlCHLOROPHENOL 600 51.7 
ZCHLORONAPHlHALENE 330 43 
2NllROANlUNE 800 50 
DIMElM’LPHlHAJATE 330 22.3 
ACENAPHTHYLENE 330 25 
2,M)INIlROTOLUENE 330 53.7 
3MTROANILINE mu m.7 
ACENAPHTHENE 330 22 
2.4-DINIlROPHENOL 000 130 
IHI7ROPHENOL 000 127 
DIBENZOFURAN 330 27.3 
2.4.DlNIlROTOLUENE 330 45 
METHYLPHTHAMTE 330 20.3 
4CHLOROPHENYLPHENYLETHER 33Q 22.3 
FLUORENE 330 32 
4HllROANlLlNE 000 102 
4.5DlNITRO-2METHYLPHENOL 000 60 
NNllROSOOlPHENYLAMlNE 330 24.7 
4-BROMOPHENYLPHENYLETHER 330 23.3 
HEXACHLOROEENZENE 330 367 
PENTACLOROPHENOL 000 128 
PHENANTHRENE 330 32.3 
ANTHRACENE 330 28.7 
CARBAZOLE 330 NJA 
DI+4-6UWLPHlHAlATE 330 20.3 
FLUORANTHENE 330 36.7 
PYRENE 330 25.3 
BUTYLEENZYLPHTWUlE 3M 32.3 
3,fWCHLOROBENZlDINE 330 114 
BENZO(AWJTHRACENE 3M 27.7 
CHRYSENE 330 147 
BI~(ZIMYLHEXYL)PHTMLATE 330 273 
Ci-N4XlYLPHlHAlAlE 330 46.3 
BENZO(B)FLUORANTHENE 330 116 
BENZO(K)FLUORANlHENE 330 199 
BENZO(A)FYRENE 330 20 
INDENO(l.Z.JCD)PYRENE 330 35.7 
DI9ENL(A.H)ANTHRACENE 330 47 
BENZO(G.H.I)PERYLENE 330 43.3 

CP-00878-3.13-08/01/94 

o2soa-aoo1 
40030-37 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
#x)U 
370 u 
9wlJ 
370 u 
370 u 
370 u 
9WU 
370 UJ 
900U 
900U 
370 u 
370 u 
370 u 
370 u 
370 UJ 
93ou 
900U 
370 u 
370 u 
370 u 
SQOU 
700 
190 J 

82 J 
370 u 

1400 
1300 

0OJ 
370 u 
050 
050 
700 J 
370 u 
030 J 
700 J 
760 
3M)J 

98J 
280 J 

02-SOa7aml 
400303a 

730 u 
730 u 
7M u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
710 u 
730 u 
710 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
7u) u 
730 u 
730 u 
730 u 
730 u 
730 u 

10w u 
730 u 

1000 u 
730 u 
730 u 
730 u 

1fJw u 
100 J 

10w u 
1800 u 

730 u 
730 u 
730 u 
750 u 
110 J 

10w u 
1000 u 

750 u 
730 u 
73a u 

laoa u 
1300 

420 J 
110 J 
7% u 

3700 
3400 

770 UJ 
730 u 

2600 
2400 

770 J 
730 u 

2900 J 
14W J 
2400 

970 
370 J 
SSOJ 

03-sS04106.COMP 
cu2108 

MOU 
YUIU 
JBOU 
Z%OU 
38OU 
38OU 
38OU 
WU 
38OU 
38OU 
y)(lU 
yu)U 
33OU 
3WU 
38OU 
3SOU 
36OU 
36OU 
38OU 
38OU 
3MU 
39OU 
38OU 
3WlJ 
38Ol.l 
910 u 
3SOU 
910 u 
38OU 
39OU 
38OU 
910 u 
ILy)U 
910 u 
910 u 
3WU 
38OU 
3fJOU 
38Ol.l 
3SOU 
910 u 
910 u 
UMU 
YIOU 
uu)U 
910 u 
38OU 
38OU 
38OU 
39QU 
38OU 
38OU 
38OU 
JBOU 
38OU 
3MU 
38OU 
3ao u 
38OU 
30OU 
38OU 
39OU 
39OU 
38Ol.J 

01S04104-c0MP 
041306 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
9OOU 
370 u 
9WU 
370 u 
370 u 
370 u 
9OOU 
370 u 
9MU 
9ooU 
370 u 
370 u 
370 u 
370 u 
370 u 
9OOU 
mu 
370 u 
370 u 
370 u 
90OU 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

04504507E0!.4P 
042214 

36OU 
3OOU 
3&U 
36OU 
36OU 
36OU 
38oU 
YMU 
36OU 
3OOU 
3.6OU 
360 u 
36OU 
?#JU 
3WU 
36OU 
WU 
25OU 
36OU 
2&U 
36OU 
IOU 
33OU 
3WU 
36OU 
86OU 
33OU 
86OU 
3&3U 
36OU 
36OU 
MOU 
ux)U 
86OU 
86oU 
33OU 
J8oU 
33OU 
WOU 
36OU 
MOU 
KIOU 
3OOU 
36OU 
36OU 
WJU 
380 u 
36OU 
3SOU 
34OU 
36OU 
25OU 
3#JU 
33OU 
36QU 
MOU 
36OU 
YxlU 
IWU 
XXIV 
360U 
360U 
3MU 
3SOU 

o4SO-mllCOMP 

042217 

:ti 
0b. 
88OU 
SOU 
yK)U 
WtlU 
88oU 
36OU 
36OU 
36OU 
36OU 
36OU 
36OU 
36OU 
%OU 
36OU 
38oU 
360 u 
36OU 
36OU 
36OU 
360 u 
36OU 
36OU 
38OU 



SIT Chsny Point WAS CT0 0165 
CASE CHERR SDG CPTOt 
LABORATORY PACE INC . HAMPTON. NH CP-00878-3.13-08/O 1 /g4 
TCL SEMlVDLATlLE LOW CONCENTRATION SOIL 4 

HalllDuROn NUS ID 
PACE ID 

y-.. 
/ NALYTE CRPL MDL 

PHENOL 
Bn(2EHLOROETHYL)ETHER 
2CHLOROPHENOL 
1 MICHLOROEENZENE 
14-DlCHLOROEENZENE 
l.ZPICHLOROBENLENE 
ZMETHYLPHENOL 
2.2’OXYBIS(lCHLOROPROPANE) 
4METHYLPHENOL 
NHITROSC-DIHPROPYLAMINE 
HEXACHLOROElHANE 
NITROBENZENE 
ISOPHORONE 
ZHITROPHENDL 
Z.IDIMETHYLPHENOL 
Sir(2CHLOROElHOXY)MElHANE 
2.4DICHLOROPHENOL 
1.2.4-TRICHLOROEENZENE 
NAPHTHALENE 
4CHLOROANlLlNE 
HEXACHLOROBUTADlENE 
4EHLORC-%METHYLPHENOL 
ZMETHYLNAPHlHALENE 

c HEXACHLORCCYCLOPENTADIENE 
2.4.5.TRICHLORCfJHENOL 
2.4.5-TRICHLOROFHENOL 
ZEHLORONAPHTHALENE 
2HITROANILINE 
OlMEThYLPHTHAlATE 
ACENAPHTHYLENE 
Z.&DINITROTOLUENE 
3dITROANILlNE 
ACENAF’HTHENE 
2.4-DiNITROPHENOL 
I-NITROPHENOC 
DIBENZOFUF&d 
2.4.DINITROTOLUENE 
DIETHYLPHTHAIATE 

r- CHLDROPHENYLPHENYLETER 
-UORENE 

4NlTROANlLlNE 
4.6DlNITRO-2METHYLPHENOL 
NHIlROSODIPHENYlAh4lNE 
I-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DlHlUlYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3.TDICHLOROBENZlDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2ITHYLHEXYL)PHTTE 
DI+JJXTYLPHTHALATE 
BENZOiB)FLUORANTHENE 
BENZO(I()FLUORANTHENE 
BENZO(A)PYRENE 
INDEND(l.2.3-CD)PYRENE 
DIIENZ(A.HUNTHRACENE 
BENZO(G.H.I)PERYLENE 

330 70 
330 697 
334 70.7 
3M 64 
330 69 
330 50 
330 593 
330 7a 
330 597 
330 57 
3M 62 
330 557 
330 41 
330 83.7 
330 707 
330 62 
330 55.3 
330 50.3 
330 54.7 
330 65.3 
330 647 
334 477 
310 52.7 
330 54.3 
330 1.3 
000 51.7 
330 43 
ma 50 
330 22.3 
330 25 
330 53.7 
000 697 
310 22 
000 134 
800 127 
330 27.3 
330 4s 
330 20.3 
330 22.3 
330 32 
000 102 
800 06 
330 24.7 
330 23.3 
330 367 
600 125 
33.0 32.3 
330 287 
330 N/A 
330 23.3 
330 357 
330 25.3 
330 32.3 
330 114 
330 277 
33a 147 
330 273 
33Q 45.3 
330 110 
330 199 
330 20 
330 357 
330 47 
330 433 

04-m-1215COMP 
042215 

FIELD DUPLII 

36OU 
33OU 
36OU 
38OU 
350 u 
35OU 
35OU 
35OU 
35OU 
36OU 
38OU 
38OU 
MOU 
3SOU 
35OU 
35OU 
IOU 
36OU 
36OU 
31)oU 
3SOU 
36OU 
35OU 
35OU 
3WU 
55OU 
350U 
55OU 
38OU 
JdoU 
35OU 
55OU 
35OU 
55OU 
55OU 
35OU 
35OU 
3SOU 
36OU 
35OU 
85OU 
55OU 
350 u 
JdoU 
36OU 
se0 u 
36OU 
3SOU 
?lOOU 
36OU 
36oU 
36OU 
360U 
3LlOU 
3SOU 
3OOU 
3OOU 
.3OOU 
36OU 
3WU 
36OU 
36OU 
36OU 
36OU 



SIX Chart-y POlnf MC& CT0 0165 
CASE CHERR. SDG CPTOl 
v~ORATORY PACE INC -HAMPTON. NH CP-00878-3.13-08/O l/94 
TCL SEMlVOLATlLE LOW CONCENTRATION SOIL L 

H~III~URO~ NUS 10 
PACE ID 

M-SO-16lkCOMP 
042216 

CATE SAMPLES 

ANALY-E CRQL MDL 

PHENOL 
E~(~cHLOROETHYL)E~ER 
2EHLORwHENOL 
I.U)ICHLOROEENZENE 
,.4OlCHLOROBENZENE 
,.2OICHLOROSENZENE 
ZMETHYLPHENOL 
~.~QxYBIS(~CHLOROPROPANE) 
4MEWLPHENOL 
N+JITRosC-DINPAC~YLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
ZHITROPHENOL 
2,I~lMETHYLPHENOL 
Siq2CHLOROETHOXY~METHANE 
2,IOICHLDROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANlLlNE 
HEXACHLDROBUTADIENE 
4CHLORQ3MElHYLPHENOL 
2MElHYLNAPHTHALENE 
HEXACHLORCCYCLOPENTIENE 
2.4.GTRICHLOROPHENL 
2,4.5-TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2HIl’ROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2.6-OlNITROTOLUENE 
3-NITROANILlNE 
ACENAPHTHENE 
2,IDINITROPHENOL 
4HllROPHENOL 
DlBENZOFURAN 
2.4MNIlROTOLUENE 
DlElHYLPHTHAlATE 
4CHLOROPHENYLPHENYLElHER 
FLUORENE 
4NIl’ROANILINE 
4.6-DINITRO-2METHYLPHENOL 
NNITROSOMPHENYIAMINE 
4.SROMOPHENYLPHENYLETHER 
HEXACHLOROSENZENE 
PENTACLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARSAZOLE 
DI~UTYLPH~(AUTE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3.3DICHLOROBENZlOINE 
SENZO(A)ANlHRACENE 
CHRYSENE 
SI~(~.ETHYLHEXYL)PHTTE 
DIN-OCTYLPHTHALATE 
SENZO(B)FLUOFiANTHENE 
SENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INOENO(1.2.3-CD)PYRENE 
MSENZ(A.H)ANMRACENE 
SENZO(G.H.l)PERYLENE 

33Q 70 
330 697 
330 707 
330 61 
330 69 
330 60 
330 59.3 
330 76 
33u 59.7 
330 57 
330 02 
330 55.7 
330 41 
330 63.7 
330 70.7 
336 52 
330 58.3 
330 80.3 
330 54.7 
33Q 65.3 
330 64.7 
33Q 47.7 
310 52.7 
330 543 
330 36.3 
800 51.7 
330 43 
800 50 
330 22.3 
330 25 
330 537 
800 097 
330 22 
8M) 130 
000 127 
330 27.3 
330 4s 
310 20.3 
330 22.3 
330 32 
mu 102 
000 66 
330 24.7 
330 23.3 
330 M7 
000 128 
330 32.3 
3M 20.7 
330 WA 
330 28.3 
330 36.7 
330 253 
330 32.3 
330 114 
330 27.7 
3x) 14.7 
330 273 
330 483 
330 116 
310 199 
3y1 20 
330 35.7 
330 47 
330 43.3 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
mo 
370 
900 
370 
370 
370 
900 
370 
9w 
900 
370 
370 
370 
370 
370 
900 
9uo 
370 
370 
370 
900 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
130 
370 
370 
370 
370 
370 
370 
370 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

M-so-104001 
406-2 

350 u 
350 u 
350 u 
350 u 
350 u 
3% u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3x) u 
350 u 
350 u 
350 u 
350 u 
350 u 
MO u 
350 u 
MO u 
350 u 
350 u 
350 u 
MO u 
350 u 
MO u 
MO u 
350 u 
350 u 
350 u 
350 u 
350 u 
MO u 
MO u 
35a u 
350 u 
350 u 
64OU 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3M u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

0(s0-12wo1 
408)Ml 

38oU 
3-VJU 
3fjOU 
360 u 
36OU 
36OU 
38OU 
36OU 
35OU 
36OU 
36OU 
36OU 
36OU 
3SOU 
36OU 
3SOU 
3SQU 
360U 
3doU 
35ClU 
36OU 
36OU 
36OU 
36OU 
3SOU 
68OU 
36OU 
WU 
36OU 
3SOU 
36QU 
68OU 
JdoU 
BOOU 
80OU 
36OU 
36OU 
3OOU 
3OOU 
36OU 
66OU 
68OU 
36oU 
MOU 
36OU 
66OU 
35OU 
35OU 
MOU 
3doU 
36oU 
36OU 
3SOU 
36OU 
3@JU 
38OU 
30OU 
36QU 
36OU 
36oU 
36QU 
36OU 
360U 
WU 

o4SQlsooo1 
40.33040 

also-16-oal 
4oEcQ-43 

370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
090 u MU 
370 u 370 u 
0SDU 8wU 
370 u 370 u 
370 u 370 u 
370 u 370 u 
8SOU 89Q U 
370 u 370 u 
89oU 090 u 
BQDU 8SOU 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
8SOU 6SOU 
690 u 69OU 
370 u 370 u 
370 u 370 u 
370 u 370 u 
89oU 690 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 370 u 
370 u 3m u 
370 u 370 u 
370 u 370 u 
370 u 370 u 

05-S0-15COMP 
040911 

4w u 
400 u 
400 u 
4w u 
4w u 
4w u 
4w u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
4w u 
400 u 
970 u 
4w u 
970 u 
400 u 
4w u 
4w u 
970 u 
400 u 
970 u 
970 u 
400 u 
4w u 
4w u 
400 u 
4w u 
970 u 
970 u 
400 u 
4w u 
400 u 
970 u 
4w u 
4w u 
4w u 
tm u 
400 u 
4w u 
4w u 
400 u 
4w u 
400 u 
400 u 
4w u 
4m u 
4w u 
400 u 
400 u 
4w u 
4w u 



.- .- 

i 
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SITE Cheq Poml MCAS CT0 0165 
CASE CHERR SDG CPTOl 
UBORATORY PACE INC . HAhiPTON. NH CP-00878-3.13-08/O 1 /g4 

TCL SEMlVOUTlLE LOW CONCENTRATION SOIL b 

O5-sQ081lEOMP 
040914 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
6QOU 
370 u 
mu u 
370 u 
370 u 
370 u 
890 u 
370 u 
090 u 
090 u 
370 u 
370 u 
370 u 
370 u 
370 u 
090 u 
mu u 
370 u 
370 u 
370 u 
em u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

HaIl~bUr(On NUS ID 
PACE IO 

\NMYTE CRDL MDL 

PHENOL 
Bir(2CHLOROETHYL)ETHER 
Z-CHLOROPHENOL 
l.MICHLOROBENZENE 
1.4DICHLOROBENZENE 
1.2.DlCHLOROBENZENE 
2METHYLPHENOL 
2.2’QXYBIS(lEHLORDPROPANE) 
4MElldYLPHENOL 
NNIlROSO-OINPROPYLAMINE 
HEXACHLOROETHANE 
NITROEENZENE 
ISOPHORONE 
ZNITROPHENOL 
Z.I-DIMETHYLPHENOL 
Blr(2CHLOROETHOXYjh4ETHANE 
2.4UCHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLGROBUTADIENE 
ICHLORO-JMEThYLPHENOL 
2MElHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTIENE 
2.4.6.TRICHLOROPHENOL 
2.4.5.TRICHLOROPHENOL 
ZEHLDRONAPHTWLENE 
ZHITROANILINE 
DlMElHYLPHTHALATE 
ACENAPHTHYLENE 
2.6-DlNIlROTOLUENE 
3HIlROANILINE 
ACENAPHTHENE 
2.4DINITROPHENOL 
4NlTROPHENOL 
DIBENZOFURAN 
Z.I.DINITROTOLUENE 
DIETHYLPHTHALATE 
t-CHLOROPHENYLPHENYLETHER 

LUCRENE 
4NlTROANlLlNE 
4.60NITRO-2MEWLPHENOL 
N-NITROSOOIPHENYLAMINE 
4-BROMOPHENYLPHENYLETER 
HEXACHLOROBENZENE 
PENTACLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DIN-BUl-YLPHTHAlAlE 
FLUORANTHENE 
PYRENE 
SUTYLEENZYLPHTHAJATE 
3.SDICHLOROBENDOINE 
SENZO(A)ANTHRACENE 
CHRYSENE 
Sa(2-ETHYLHEXYL)PHTTE 
DlNOClYLPHTHALAlE 
BENZO(B)FLUORANTHENE 
EENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1.2.ECD)PYRENE 
DIBENZ[A.H)ANTHRACENE 
BENZO(G.H.l)PERYLENE 

3M 70 
330 697 
330 707 
330 64 
330 69 
330 60 
330 59.3 
330 78 
330 59.7 
330 57 
350 62 
310 55.7 
330 41 
3M 53.7 
3M 707 
330 52 
330 55.3 
310 50.3 
3M W.7 
330 65.3 
3M 547 
330 47.7 
350 52.7 
330 543 
330 35.3 
000 51.7 
330 43 
000 50 
3M 22.3 
330 25 
3M 53.7 
000 69.7 
3Jo 22 
ma 1M 
000 127 
330 27.3 
330 45 
310 20.3 
330 22.3 
330 32 
000 102 
000 66 
330 247 
310 233 
330 35.7 
500 128 
330 32.3 
330 26.7 
330 NIA 
330 25.3 
3M 3.7 
330 25.3 
330 323 
330 114 
32.0 277 
330 147 
330 27.3 
330 40.3 
330 116 
330 199 
330 20 
310 357 
330 47 
330 43.3 

05-s04uxx1 
4063044 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
9OOU 
370 u 
9OOU 
370 u 
370 u 
370 u 
9WU 
370 u 
9QJU 
WOU 
370 u 
370 u 
370 u 
370 u 
370 u 
900U 
900U 
370 u 
370 u 
370 u 
9OOU 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

. . ̂  -. 



C’eIENT ID 01.SC-OlccCOMP 01.SO-0710~COMP 01-So-1114.COMP 01-s0-01-ooo1 0%so-02-Oool 01.soa-cm01 01.so-04.oool Ol-so-o5mol 01.S006-oool 01.SO-o7-0901 

LABORATORY WI 041216 041219 041207 153117 16443 IDL 154423 16441 SDL 153117DL 15440 7 154369 

ANALYTE CRC% MDL 

ALPHA-Btic 
EETA-BHC 
DELTA-BMC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRH 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DELDR!N 
4.4-DDE 
ENDRIN 
ENDOWLFAN II 
4.c-Dw 
ENDOSULFAN SULFATE 
4.+-DDT 
METHOXYCHLDR 

, ENDRElKETONE 
ENDRIN MDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TClXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
ARCICLW-1232 
AROCLOR-1242 
AROCLOR-1246 

17 0667 
17 067 
17 05 
17 0 467 
17 0566 
17 0367 
17 0633 
17 0733 
33 1367 
33 1367 
33 16 
33 1.6 
33 1333 
33 32 
33 15 
17 6.266 

33 1.067 
33 1666 
17 07 
17 0666 

170 17 33 
33 6333 
67 6 
33 3666 
33 4 
33 6 333 
33 6999 
33 5 

16 UJ 
16 UJ 
16 UJ 
16 UJ 
16 UJ 
1.6 UJ 
16 UJ 
16 UJ 
13 J 

300 
36 UJ 
36 UJ 
16 J 

36 UJ 
330 

16 UJ 
3.6 UJ 
36 UJ 
16 UJ 
16 UJ 

160 UJ 
36 UJ 
72 UJ 
36 UJ 
36 UJ 
36 UJ 

2 UJ 16 UJ 2u 19 u 
2 UJ 16 UJ 2u 19 U 

2 UJ 16 UJ 2u 19 u 

2 UJ 16 UJ 2u 10 u 

2 UJ 16 UJ 2u 10 u 
26 J 16 UJ 2u 10 u 
26 J 16 UJ 2u 19 U 

2 UJ 16 UJ 2u 19 U 
39 UJ 35 UJ 39 u 36U 
39 UJ 35 UJ 54 60 
30 UJ 35 UJ 30 u 36U 
30 UJ 35 UJ 3.0 u 36U 
67 J 35 UJ 11 UJ 36U 
39 UJ 35 UJ 39 u 36U 
39 UJ 3.5 UJ 61 J 110 J 
20 UJ 16 UJ 29U 190 u 

39 UJ 35 UJ 39 u 36U 
30 UJ 35 UJ 39 U 36U 
23J 16 UJ 2u 19 u 
24 J 16 UJ 2u 10 u 

200 UJ 169 UJ 209U 1900 u 
39 UJ 35 UJ 39 U 36OU 
60 UJ 70 UJ 6Cll.l 739 u 
39 UJ 35 UJ 39 u 36OU 
39 UJ 35 UJ 30 u 36QU 
39 UJ 35 UJ 39 u 36OU 
39 UJ 35 UJ 39U 26llU 
39 UJ 35 UJ 39 U 36OU 

19 UJ 
10 UJ 
19 UJ 
19 UJ 
10 UJ 
19 UJ 
19 UJ 
19 UJ 
36 UJ 
13 J 

36 UJ 

17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 

129 J 

36 UJ 
17 J 
36 UJ 
19 J 
19 UJ 

36 UJ 
36 UJ 
19 UJ 
19 UJ 

190 UJ 
36 UJ 
73 UJ 
36 UJ 
36 UJ 
36 UJ 
36 UJ 
36 UJ 

17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
34lJ 

290 
34U 
34U 
39 J 
34U 

250 J 
170 u 

34U 
34U 
17 u 
17 u 

1709 u 
34OU 
690 U 
34QU 
34OU 
34OlJ 
34OU 
34OU 

46 
32 U 
32 U 
21 J 
32U 
26 J 

170 u 
32 U 
32U 
l? u 
17 u 

1700 u 
32OU 
650 U 
329 u 
32OU 
329lJ 
320 u 
32OU 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

39 UJ 
39 UJ 
39 UJ 
39 UJ 
44 J 
39 UJ 
62 J 
20 UJ 

39 UJ 
39 UJ 

2 UJ 
2 UJ 

200 UJ 
39 UJ 
76 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

36 J 
44 
16 J 
39 II 
35 J 
39 0 

ARoCLcm-1254 
ARGCLOR-1260 

36 UJ 
36 UJ 

c 



ANAlYlE CRQL MDL 

I? 0667 2u 
17 067 2u 
17 05 2u 
17 0 467 2u 
17 0566 2u 
I7 0367 2u 
17 0 633 

ALPHA-BtlC 
BETA-BHC 
DELTA-BHC 
GAMMA-RHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRH 
4.4’.DDE 
ENDRlN 
ENDDSULFAN II 
4.P.DDD 
ENDOSULFAN SULFATE 
4,I’-DDT 
METHOXYCHLOR 
ENDRH KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLDRDANE 
GAMMA-CHLCIRDANE 
TOXWHENE 
AfWCLDR-1016 
ARXLDR-1221 
AROCLDR-1232 
ARclCLoR-1242 
AROCLDR-1246 
ARoCLoFt-1254 
AROCIDR-12so 

17 0 733 
33 1367 
33 1367 
33 16 
33 1.6 
33 1333 
33 32 
33 15 
17 6266 

33 1067 
3.3 1666 
1.7 07 
I7 0.666 

170 1733 
33 6333 
67 6 
33 3666 
33 4 
33 8 333 
33 6999 
33 5 

2u 
2u 

33 J 
54 
17 J 
39 u 

5 
39 u 
6.2 J 
2OU 

39 u 
39 u 
15 J 

2u 
2OOU 

39 u 
79 u 
39 u 
39 u 
39 u 
39 u 
39 u 

‘, 
) 

CLIENT ID 01 ol-so-ot~cao1 

LABORATORY ID 15437 7 
01.so-09-OOal 

15438 5 
01.SO-lo-Cal 

15439 3 

I n 

01.SO-13-Lwol 02-?00106-coMP 02.SO-OI-Cal 
15313 3 

2u 19 u 19 u 
zu 19 u 19 u 
2u 19 u 19 u 
2u 19 u 19 u 
2u 19 u 19 u 
2u 19 u 19 u 
2u 19 u 19 u 
2u 19 u 19 u 

26 J 23 J 36 U 
26 J 29 J 36 U 
39 u 37 u 36 U 
39 u 37 u 36 U 
16 J 37 u 36 u 
39 u 37 u 36 u 

2 J 37 u 29 J 
2OU 19 u 19 u 

39 u 37 u 36 U 
39 u 37 u 36 u 

064 J 12 J 19 u 
2u 19 u 19 u 

2OOU 190 u 190 u 
39 u 37 u 36U 
76 U 76 U 77 u 
39 u 37 u 36U 
39 u 37 u 36U 
39U 37 u 36U 
39 u 37 u 36U 
39 u 37 u 36U 

041406 

16 UJ 
16 UJ 
16 UJ 
16 UJ 
16 UJ 
16 UJ 
19 UJ 
16 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 
16 UJ 

35 UJ 
35 UJ 
16 UJ 
16 UJ 

166 UJ 
35 UJ 
70 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 

1300 J 

15314 1 
02-50-02-0001 

15315 152966 15299 4DL 15300 1 

16 u 16 u 19 UJ 16 UJ 

19 u 16 u 19 UJ 16 UJ 

16 U 16 U 19 UJ 16 UJ 

16 U 16 U 19 UJ 16 UJ 
16 U 16 u 19 UJ 16 UJ 

16 U 10 u 19 UJ 16 UJ 
16 u 16 U 19 UJ 16 UJ 
1.6 u 16 U 052 J 16 UJ 

096 J 54 J 086 J 32 UJ 
36 U 35 u 011 J 32 UJ 
36 U 35 u 13 J 32 UJ 
36 U 35 u 37 UJ 32 UJ 
36 U 35 u 37 UJ 32 UJ 
36 U 35 u 37 UJ 32 UJ 
36 U 35 u 37 UJ 32 UJ 
16 U 16 u 19 UJ 160 UJ 

36 U 35 u 37 UJ 32 UJ 
36 U 35 u 37 UJ 32 UJ 
10 u 16 u 19 UJ 16 UJ 
16 u 16 u 19 UJ 16 UJ 

160 u 160 u 180 UJ 1600 UJ 
36U 35 u 37 UJ 320 UJ 
72 U 70 u 74 UJ 640 UJ 
36U 35 u 37 UJ 320 UJ 
36U 35 u 37 UJ 320 UJ 
36U 35 u 37 UJ 320 UJ 
36U 35 u 37 u 320 UJ 
76 J 430 45 J 3106 J 

02.SO-03.0001 02.SC-04.cool 02~s0-05-ooo1 

16 
16 
16 
16 
16 
16 
18 
16 
35 
35 
35 
35 
35 
35 

a 

5 
8 
5 



CLtENT ID 
LABORATORY ID 

ANALYTE 

ALPMA-BMC 
BETA-BHC 
DELTA-WC 
GAMMA-BtiC(LtNDANE) 
HEPTACtiLOFt 
ALDRtN 
tiEPTACHLOR EPOXtDE 
ENWSULFAN I 
DLLDR*( 
4,4+-DDE 
ENDRtN 
ENDOSULFAN II 
4.4’-DDD 
EMKISULFAN SULFATE 
4.4’~DDT 
METHOXYCHLOR 

, ENGRHKETOM 
ENDRtN MDEHYDE 
ALFWA-CtiLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
ARDCLOR-1016 
AROCLOR-1221 
ARoCLDFt-1232 
AROCLOR-1242 
moCLoF(-1246 
AROCLOR-1254 
ARDCLCtR-1266 

01 

CRQL MDL 

17 0667 u 
17 0.67 U 
17 0.5 u 
17 0467 u 
17 0566 u 
17 0367 u 
1.7 0.633 u 
I7 0733 u 
33 1367 u 
33 1367 u 
33 16 U 
33 16 U 
33 1333 u 
3.3 3.2 U 
33 15 u 
17 6266 U 

33 1067 u 
33 1666 u 
1.7 0.7 u 
17 0665 J 

170 17.33 u 
33 6333 U 
67 6U 
33 3666 u 

, 33 4u 
33 6333 u 
33 6999 U 
33 5u 

02--l 02-.5.0-07-0001 03.SO-0106-COMP 04-SD-O104-COMP 04-SO-MOT-COMP 04-SO-O611-COMP 04-SO-1215-COMP M-SO-1616.COMP 04-so-lo-ocml 
15301 ODL 15302.6DL 942106 041306 042214 642217 042215 042216 15305 2 

FIELO DUPLICATE SAMPLES 

17 u 
I7 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
33U 
33 u 
33U 
33U 
33U 
33U 
33t.t 

170 u 
33U 
33U 
17 u 
17 u 

1760 u 
330 u 
660U 
33OU 
336U 
339U 
339U 
790 J 

17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
33 u 
33 u 
33 u 
33 u 
33 u 
33 u 
33 u 

170 u 
33 u 
33 u 
17 u 
17 u 

1700 u 
330 u 
670 U 
33Ot.t 
339t.t 
33OU 
33OU 
700 

19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
1.9 UJ 
30 UJ 
36 UJ 
3.6 UJ 
3.6 UJ 
36 UJ 
36 UJ 
36 UJ 
19 UJ 

36 UJ 
3.6 UJ 
19 UJ 
19 UJ 

190 UJ 
38 UJ 
76 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 

2.1 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
41 u 
41 u 
41 u 
41 u 
4.1 u 
41 u 
41 u 
21 UJ 

4.1 UJ 
4.1 u 
21 u 
21 u 

210 u 
41 u 
63U 
41 u 
41 u 
41 u 
41 u 
41 u 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

39 UJ 
39 UJ 
3.9 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
m UJ 

39 UJ 
39 UJ 

2 UJ 
2 UJ 

200 UJ 
39 UJ 
79 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 

20 UJ 
4 UJ 
4 UJ 
2 UJ 
2 UJ 

200 UJ 
40 UJ 
MI UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 

21 UJ 
21 UJ 
21 UJ 
21 UJ 
21 UJ 
21 UJ 
21 UJ 
2.1 UJ 

4 UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 

21 UJ 
4 UJ 
4 UJ 

21 UJ 
2.1 UJ 

210 UJ 
40 UJ 
62 UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 

21 UJ 
21 UJ 
21 UJ 
21 UJ 
21 UJ 
21 UJ 
2.1 UJ 
21 UJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 
21 UJ 

41 UJ 
4.1 UJ 
2.1 UJ 
21 UJ 

210 UJ 
41 UJ 
63 u 
41 UJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 

16 u 
18 u 
16 u 
16 u 
19 u 
16 u 
18 u 
16 u 
35 u 
35 u 
35 u 
35 u 
35 u 
35 u 
35 u 
16 u 

35 u B 

35u ’ 
16 u 
16 u 

160 u g, 

35 u 71 u s 
35 u 
35 u w 

35 u 
3s u G 
35 u 

z 



CLIENT IO 01 04.SO-12-0001 04-so-15-6001 04.SO-16.Oool o5-so-15-cOMP 05-So-0611-cOMP 05.SO-03.cm1 
LABORATORY ID 15304 4 15303 6 15306 040911 040914 15307.9 

ANALYTE CRCIL MDL 

ALPMA-BHC 17 0667 
BETA-BHC 1.7 067 
DELTA-WC 17 05 
GAhiMABHC(LiNDANE) 17 0 467 
VEPTACHLOR 17 0566 
MDRH 17 0367 
HEPTACHLOFt EPOXIDE 1.7 0 633 
ENDOSULFAN I 17 0 733 
OtELDfW 33 1367 
4.4’-DDE 33 1367 
ENDRIN 33 16 
ENDOSULFAN II 33 16 
4.C-DDD 33 1333 
ENDOWLFAN SULFATE 33 32 
I#-DDT 33 15 
METHOXYCHLOR 17 6266 
ENDRH KETONE 3.3 1667 
ENDRH MDEHYDE 3.3 1.666 
ALPHA-CHLORDANE 17 07 
GMMM-CHLORDANE 17 0666 
TOXAPHENE 170 1733 
AROCLOR-1016 33 6333 
ARoCLcmlPl 67 8 
AROCLOR-1232 33 3666 
AROCLOR- 1242 33 4 
AROCLOR- 1246 33 6 333 
AROCLOR-1254 33 6999 
ARCCLOR-1266 33 5 

1.9 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
36 U 
36 u 
36 U 
36 U 
36 U 
36 U 
36 U 
19 u 

36 U 
36 U 
19 u 
10 u 

190 u 
36U 
73 u 
36U 
36U 
36U 
36U 
35 UJ 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
10 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
3.7 u 
IS u 

37 u 
37 u 
19 u 
19 u 

199 u 
37 u 
75 u 
37 u 
37 u 
37 u 
37 u 
37 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
10 u 

37 u 
37 u 
19 u 
19 u 

190 u 
37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
26 J 

21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

4u 
4u 
4u 
4u 
4u 
4u 
4u 

21 u 
4u 
4u 

21 u 
21 u 

210 u 
4OU 
62lJ 
4OlJ 
40 u 
46U 
46U 
46lJ 

19 u 
19 u 
19 u 
19 u 
19 u 
10 u 
19 u 
92 J 
36 u 
36 U 
36 u 
36 U 
36 u 
36 U 
36 u 
19 u 

36 U 
36 U 
IS u 
19 u 

190 u 
36U 
77 u 
36lJ 
36U 
36U 
36U 
36U 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
19 u 

3.7 u 
37 u 
1.9 u 
1.0 u 

190 u 
37 u 
75 u 
37 u 
37 u 
37 u 
37 u 
37 u 



i i 

SITE H.CAS Cheny Pdnl. NC CT0 165 
LABORATORY PACE INC. 

LOW CONCENTRATlON TM METAL 
SOIL ANALYSES (mglKg) 

Wlllbtwlon NUS ID: 
PACE IO. 

ANMYTE CRDL 

MUMINUM 40 
wm4ow 12 
ARSENIC 2 
BARIUM 40 
BERYLI IUM 1 
CADMIUM I 
CMCIW IOOll 
CHROMIUM 2 
COBALT 10 
COPPER 5 
IRON 20 
LEAD 06 
MAGNESIUM luo0 
MANGANESE 3 
MERCURY 01 
NICKEL 6 
POTASSiUM loo0 
SELENIUM 1 
SILVER 2 
SOfM.JM 1006 
TklMLll JM 2 
‘VANAWJM 10 
2lNc 4 
CYANIDE I 

01s0-01~)305 
941209 

IM 

2 OIIO J 
22 R 
02 13 u 
02 148 u 
02 0.08 u 
02 034 u 
16 753 J 
0.4 11.6 
04 072 U 
04 15 u 
06 6280 
02 5 
26 352 
02 81) 
01 0.02 UJ 
1.6 19 u 
49 333 u 
02 042 U 
04 0.58 u 
IO 166 U 
02 024 u 
04 152 
02 55 u 

005 008 u 

0180-624305 0110.03ao5 
041210 041211 

7666 J 
R 

072 U 
196 U 
016 u 
032 u 

79 J 
65 

048 u 
0.62 u 

2640 
56 

991 
74 

003 J 
16 U 

114 u 
039 u 
054 u 
17.2 U 
032 U 

63 
19 u 

011 u 

6750 J 
R 

091 u 
116 u 
0.09 u 
049 u 
1140 J 

0 
076 u 
061 u 
3730 

36 
179 
5.7 

003 UJ 
24 U 

219 u 
0.61 U 
081 u 
13.6 u 
049 u 

96 
36 u 

011 u 

OI-So-o4OM5 
ln1212 

5670 J 
R 

14 u 
103 u 
008 u 
045 u 
202 J 
61 

068 u 
OS5 u 

2790 
35 

174 
47 u 

003 u 
22 u 
162 U 

055 u 
076 U 

72 U 
045 u 

68 
26 U 

012 u 

01s0a-O-0305 
041510 

5320 J 
R 

084 u 
292 
015 u 
0.25 U 
505 
54 J 

047 u 
037 UJ 
3069J 

7 
126 
39 J 

003 J 
14 

169 
051 u 
049 u 
20.1 u 
041 u 

7.6 
19 u 

011 u 

01s006.0305 
041213 

6140 J 
R 

1.3 u 
153 u 
000 u 
041 u 
164 J 
97 

063 U 
054 u 

5080 
40 

217 
54 u 

003 UJ 
2u 

255 U 
0.51 u 

07 u 
11.2 u 
041 u 
119 

41 u 
012 u 

01-S0070305 
011214 

9380 J 
R 

092 U 
16.1 u 
007 u 
039 u 
237 J 
12 7 
061 U 
076 u 

6080 
55 

265 
61 

0.03 UJ 
21 u 

0150080305 01s0-150305 
Ml215 Ml216 

FIELD DUPLICATE SAMPLES 

6150 J 
R 

19 u 
114 u 
007 u 
037 u 
262 J 
10.5 
057 u 
046 U 

45.40 
47 
309 
57 

Ob3 UJ 
1.9 u 

338 u 
046 U 
064 u 
11.5 u 
037 u 
12 7 

46 U 
0.11 u 

4410 J 
R 

29 U 
ai u 

009 u 
047 u 
165 J 
62 

072 U 
059 u 

2670 
33 

152 
35 u 

003 UJ 
24 U 

208 u 
059 u 
061 u 
115 u 
047 u 

I 
25 u 

011 u 

0150090305 
Ml217 

6250 J 
R 

44 
141 u 
009 u 
046 u 
251 J 
61 

069 U 
056 U 

4110 
36 

256 
46 u 

003 UJ 
23 U 

220 u 
056 u 
076 u 

54 u 
046 u 
105 

29 u 
01 u 

0150.100w)5 
Ml201 



SITE MCAS Cherry Polnl. NC CT0 11 
LABOFIATORY PACE INC 

LOW CONCENTRATION TM METAL 
SOIL ANALYSES (lngJlQ) 

Halllburton NUS ID. 
PACE ID 

ANALYTE CRDL IDL 

ALUMINUM 40 2 
mwotiy 12 22 
ARSENIC 2 02 
BARIUM 40 02 
BERYLLIUM 1 02 
CADMIUM 1 02 
CALCIUM 1666 16 
CbkFtOMlUM 2 04 
COeMT 10 04 
COPPER 5 04 
IRON 20 06 
LEAD 0.6 02 
MAGNESIUM loo0 26 
MANGANESE 3 02 
MERCURY 01 01 
NlcKEL 8 16 
Po7AsslUM 1000 49 
SELENIUM 1 0.2 
SILVER 2 04 
SomJM 16W 16 
Tl+AlLIUM 2 02 
vAJ4ADluM 10 04 
ZINC 4 02 
CYANIDE 1 005 

OI-SO-110305 
041202 

OISO-120305 OI-SO-16-0305 
041203 M12M 

FIELD DUPLICATE SAMPLES 

01 so-1 3-0305 OI-SQ140305 01s001xm1 01SB05ooo1 OlSB-13X8001 02-SO~lO305 
Ml205 Ml206 40830.059 40930059 406m-060 Ml401 

9760 J 
R 

16 
16 

008 u 
042 U 
663 
137 
079 u 
071 u 

6350 J 
67 
343 
57 

OM UJ 
2.1 u 

403 u 
058 
073 u 
177 u 
042 U 
17.1 

57 u 
013 u 

5710 J 
R 

093 
17.9 
007 u 
035 u 
1100 

6 
054 u 
044 u 

2120 J 
47 
166 
42 

002 UJ 
1.6 u 

165 u 
044 u 
061 U 
27.5 U 
036 u 

53 
17 u 

011 u 

66605 
R 

1 
17 2 
009 u 
045 u 
1466 

77 
069 U 
073 u 

2696 J 
59 
151 

5 
005 UJ 

22 u 
272 U 

056 u 
076 u 

24 U 
045 u 

63 
3u 

015 u 

3570 J 
R 

1 
117 u 
008 u 
042 U 

2Woo 
47 

063 U 
052 U 
1520 J 
265 
479 
14 9 
003 UJ 

21 u 
219 U 

052 
071 u 
296 U 
042 U 

39 u 
35 u 

008 u 

7760 J 
R 

074 
141 u 
008 u 
044 u 
1940 
115 
071 u 
055 u 

4466 J 
55 

249 B 
43 

003 UJ 
2.2 u 

288 u 
0.54 u 
075 u 
192 U 
044 u 

99 
36 u 

011 u 

7990 J 
23 UJ 
15 
54 u 

014 u 
028 UJ 

66600J 
11.5 
0.66 u 

21 u 
5290 J 

58 u 
1440 
121 J 
005 J 

3 J 
476 u 

0.31 J 
047 R 
63.2 

11 u 
13 J 

6U 
14 J 

4110 J 
26 U 
15 

117 
0.08 u 

0.4 u 
13400 J 

6.2 
062 U 

5.3 u 
2430 J 
118 u 
276 
125 J 
0.03 R 

2.6 
280 u 

062 U 
054 u 
31.9 u 
062 U 

59 J 
109 u 
0.W UJ 

1760 J 
27 UJ 
13 u 

019 UJ 
021 u 
064 u 

235060 J 
34 

66 
13 

5310 J 
7.3 u 

2940 
421 J 
004 J 

65 J 
622 U 

035 J 
12 J 

229 
19 u 
a9 J 
175 J 
46 J 

02s0-02.0305 
Ml402 

FIELD DUPLI( 

3310 J 
R 

18 u 
78 u 

007 u 
026 U 

9900 
51 J 

046 U 
030 UJ 

2299 J 
106 
257 
71 J 

004 UJ 
12 

146 
052 U 

05 u 
209 U 
042 U 

57 
49 u 

012 u 

4950 J 
R 

15 u 
7e u 

003 u 
016 u 
761 
56 J 
04 u 

026 UJ 
2200 J 

34 
205 
97 J 

OM UJ 
2 

160 
043 u 
034 u 

99 u 
026 u 

69 
157 
011 u 



-. 
! 

SITE MCAS Cherry Polnl, NC CT0 11 
LABORAToRY PACE INC 

LOW CONCENTRATION TM METAL 
SOII ANALYSES (m9rKg) 

HJlbunm MS IO 
PACE ID. 

ANALYTE CRDL 

ALUMINUM 40 
ANTIMONY 12 
ARSENIC 2 
BARIUM 40 
BERYLLIUM 1 
CAI?MIUM I 
CALCIUM 1wO 
CHROMIUM 2 
COBALT 10 
COPPER 5 
IRON m 
LEAD 06 
MAGNESIUM low 
MANGANESE 3 
MERCURY 01 
NICKEL 8 
POTASSIUM loo0 
SELEN:UM 1 
SILVER 2 
soPluM loo0 
TMLLluM 2 
\'ANMlUM IO 
2lNc 4 
CYANIDE 1 

OZSO~7Q305 
MI403 

CATE SAMPLES 
IDL 

2 5270 J 
22 R 
02 19 u 
02 35 u 
02 004 U 
02 029 u 
16 4cm 
04 72 J 
04 051 u 
04 042 UJ 
06 3160 J 
02 39 
26 226 
02 39 J 
01 002 UJ 
16 17 
49 192 

02 062 U 
04 055 u 
16 123 U 
02 047 u 
04 69 
02 12 1 

005 01 u 

02SOO3~305 
641406 

23)o J 
R 

061 U 
31 u 

005 u 
03 u 

2M 
36 U 

054 u 
044 UJ 
927 J 
17 u 

126 
25 U 

004 UJ 
15 u 

139 u 
061 U 
059 u 

55 u 
049 u 

28 u 
17 u 

011 u 

02-90010305 
Ml407 

2440 J 
R 

o-5 u 
34 u 

00) u 
025 U 
532 
36 U 

044 u 
030 UJ 
603 J 
26 
146 
44 J 

003 UJ 
25 
114 u 

067 U 
046 u 
103 u 

04 u 
29 U 
34 u 

008 u 

0250.050305 
Ml404 

0490 J 
R 

22 u 
12 9 
004 u 
027 U 
1020 

86 J 
047 u 
039 UJ 

4670 J 
4 

123 
17 u 

005 J 
13 u 

122 u 
053 u 
051 u 
135 u 
043 u 

73 
16 U 

009 u 

02s0-06)60305 
Ml405 

2640 J 
A 

52 
37 u 

004 u 
027 U 
227 
46 J 

0.49 u 
04 UJ 

2490 J 
21 
152 

3 J 
005 UJ 

17 
126 U 

055 u 
053 u 

45 u 
12 u 
91 
16 u 

012 u 

3260 J 
26 UJ 
12 
63 U 

0.06 u 
031 UJ 

10300 J 
48 

072 U 
16 u 

1990 J 
134 
272 
65 J 

003 R 
16 

249 u 
061 U 
053 u 
304 u 
061 U 

46 J 
106 u 
0.06 UJ 

4063oG32 

5MO J 
26 UJ 
12 

117 
016 U 
034 UJ 

21100 J 
72 

005 u 
21 u 

2990 J 
164 
541 

262 J 
05 J 
19 

379 u 
026 J 
057 u 
567 
065 U 

63 J 
126 
006 UJ 

2460 J 
26 UJ 

096 
75 u 

012 u 
2 J 

54800 J 
14.9 

14 u 
179 

2660 J 
47 3 
611 
16.5 J 
003 R 

14 
365 u 

063 U 
057 u 
737 
063 U 

61 J 
554 
008 UJ 

2560 J 
25 UJ 
14 

114 
011 u 

22 J 
4WJJ J 

176 
13 u 
83 u 

2660 J 
51 1 
742 
176 J 
000 J 
199 
356 u 
06 U 

077 u 
63 

06 U 
67 J 

57.5 
007 UJ 

-\ 

0350010305 03.SOO7Q305 
M2106 042!07 

FIELD DUPLICATE SAMPLES 

46.30 J 1300 
19 UJ 12 
12 u 030 
75 u 33 

007 u 003 
028 u 0 It! 
216 U 

67 U 
11 u mJ 
11 u 31 

1630 J 
Q 

I, 
32 J ‘J 

233 ah 
52 U -43 

003 u 003 
3 u 

214 
R 

053 UJ iii? 
90 u 84” 

045 u Gih 
54 u (36, 
33 u b -. 

012 u 6hI 



SITE htCAS Ctwty Pdnt. NC CT0 11 
LABORATORY PACE INC 

LOW CONCENTRATtON TM METAL 
SC4L ANALYSES (m@K@) 

t4alllbu1Ion NUS ID: 
PACE IO: 

ANALYTE 

ALUMINUM 
mnm 
ARSENIC 
BARIUM 
BERYLUUY 
CADMtUM 
CALCIUM 
CHROMttJM 
COBALT 
COPPER 
IRON 
LEA0 
MAGNESII JM 
MANGANESE 
MERCURY 
NtCKEL 
POTASSIUM 
SELENtUM 
SILVER 
SOOIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

CRDL 

40 
12 

2 
40 

1 
1 

law, 
2 

10 
5 

20 
06 

1909 
3 

01 
8 

loDo 
1 
2 

tom 
2 

10 
4 
1 

ItX. 

2 J 
22 UJ 
02 u 
02 u 
02 u 
02 u 
1.6 u 
04 u 
0.4 u 
04 u 
00 J 
02 J 
20 
02 u 
01 u 
16 U 
49 

012 R 
04 UJ 
16 u 
02 u 
04 u 
02 u 

005 u 

03.SOG2320305 03-SOQ2-0709 03-SO~34305 03SOMmo5 03-S0a4-0799 03-SBo1aOOl M-S0-01-0305 MSOM0305 M-SO-634305 
M2104 042105 042101 M2102 942103 40930070 641361 641302 MI305 

4ooO J 6770 J 5070 J 7340 J 9130 J 6200 J 4170 J 10600 J 
1.6 UJ 32 U 1.6 UJ 1.7 UJ 2 UJ 26 UJ R R 
06 U 094 u 084 u 093 u 16 U 042 U 12 u 44 u 
65 u 21.1 u 63 U 12 u 167 u 105 12.6 U 136 U 

001 u 026 U 01 u 006 u oog u 009 u 007 u 008 u 
024 U 0.22 u 0.27 U 0.26 u 029 U 0.32 UJ 0.39 u 044 u 
076 136 4190 344 165 44700 J 106 J 271 J 

52 U a0 55 u 65 116 76 54 14 6 
043 u 2.9 u 053 u 065 u 063 u 17 u 069 u 077 u 

07 u 22 u 089 u 1.3 u 2.5 U 12 u 046 U 17 u 
2070 J 3450 J 2610 J 3950 J 4836 J 2906 J 2690 IeooO 

31 J 47 J 3.3 J 46 J 54 J 29 U 4.1 63 
132 175 221 B 276 230 765 134 337 
4.6 U 75 J 16.4 J 6.7 J 6 J 109 J 51 u 61 

004 u 003 u 005 u OM U OM U 011 J 003 UJ 0.03 UJ 
15 u 36 u 16 U 2.4 U 24 U 14 u 19 u 2.2 u 

113 162 140 236 223 396U 156 u 326 U 
R R R R R 062 U 046 u 11 u 

047 UJ 043 UJ 0 52 UJ 049 UJ 056 UJ 054 u 0.67 U 075 u 
9.3 u 22.6 u 35 u 205 U 204 U 103 9.4 u 143 u 

039 u 036 u 044 u 041 u 047 u 0.62 U 0.39 u 0.67 u 
57 u 116 U 69 U 106 u 154 u 66 J 7.2 276 
16 U 45 u 29 U 43 u 35 u 38 u 2.2 u 56 U 

011 u 012 u 0.11 u 01 u 01 u 008 UJ 009 u 011 u 

4160 J 
R 

29 U 
63 U 

000 u 
031 u 
479 J 
52 

049 u 
039 u 

2620 
23 
154 

4 u 
002 UJ 

15 u 
155 u 

039 u 
053 u 

88 u 
0.44 u 

57 
21 u 
11 u 

MSOQ40305 
MI303 

FIELD DUPLICA 

4560 J 
R 

46 
62 U 

000 u 
041 u 
345 J 
64 

062 U 
051 u 
3460 

31 
221 
49 u 

003 UJ 
2u 

202 u 
006 u 

07 u 
92 u 

041 u 
61 
3.2 U 

011 u 



5lTE MC&S Cherry Pdnl. NC CT0 11 
LABORATORY PACE INC 

LOW CONCENTRATION TM METAL 
SOIL ANALYSES (qwK9) 

Nalllblulc4l Nus ID: 
PACE IO 

ANALYTE 

ALUMINUM 
ANTMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CAWIUM 
CALCIUM 
CliRuMluM 
COWL1 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCLTiY 
NICKEL 
POTASSIUM 
SELENIIJH 
SILVER 
SoilIUM 
TMALLI’JH 
VANAUUM 
ZINC 
CYWUE 

CROL 

40 
12 

2 
40 

1 
1 

loo0 
2 

10 
5 

20 
0.6 

1000 
3 

01 
6 

1000 
1 
2 

loo0 
2 

10 
4 
1 

M-SO-1m305 
0413M 

\TE SAMPLES 
IUL 

2 3370 J 
22 R 
02 3.2 U 
02 52 u 
02 0.06 u 
02 04 u 
16 276 J 
04 51 
0.4 06 u 
04 0.49 u 
06 2250 
02 2.6 
26 161 
02 46 u 
01 OM UJ 
16 2u 
49 169 U 

0.2 049 u 
04 066 u 
16 02 u 
02 04 u 
04 5.6 
02 23 U 

005 007 u 

04SOQ5.0305 
Ml515 

2270 J 
R 
2u 

36 U 
004 u 
0.26 U 
994 

32 U 
045 u 
036 UJ 
1570 J 

16 u 
906 

25 U 
003 UJ 

12 U 
147 

051 u 
049 u 

42 U 
0.42 U 

44 u 
12 u 

013 u 

LwS0.05~709 
041516 

579 J 
R 

076 u 
0.74 u 
001 U 
024 U 
556 

14 u 
042 U 
035 UJ 
550 J 

076 U 
317 u 
049 u 
003 UJ 

11 u 
106 u 

047 u 
046 U 

34 u 
036 u 

16 U 
039 u 
012 u 

MS0060305 
041517 

5410 J 
R 

35 
7u 

006 u 
024 U 
169 
0.5 J 

046 U 
035 UJ 
3620 J 

29 
316 
65 J 

003 UJ 
17 

311 
049 u 
047 u 

95 u 
0.39 u 
137 

41 u 
01 u 

04s006-0709 
041516 

2570 J 
R 

2.3 U 
32 U 

006 u 
032 u 
236 

4u 
1 u 

046 UJ 
2540 J 

16 u 
166 
42 J 

004 UJ 
1.5 u 

269 
063 U 
061 U 
104 u 
0.51 u 

43 u 
24 U 

012 u 

M.S047-1525 
M2201 

1460 J 
15 UJ 
19 u 

026 U 
006 u 
024 U 

91800 
46 U 

063 U 
009 u 
1590 J 

R 
1010 
10.5 J 
003 u 

1.1 u 
171 J 

036 u 
044 UJ 

119 J 
11 u 
25 U 

264 J 
01 u 

4 

04soa)80305 
042213 

4120 J 
16 UJ 

4 
74 u 

005 u 
024 U 
466 
64 U 

043 u 
035 u 
3500 J 

25 J 
212 
52 U 

003 u 
21 u 
165 

R 
046 UJ 
116 U 
039 u 

69 U 
26 u 
0.1 u 

MSO~)90305 
042212 

lea0 J 
16 UJ 
16 U 
56 U 

004 u 
0.26 U 
570 
31 u 

046 U 
0.36 u 
753 J 
29 J 

362 u 
16 U 

004 u 
17 u 

123 
R 

05 UJ 
74 u 

0.42 U 
24 U 
13 u 

011 u 

M-SO-100305 MSO-llXJ305 
042210 042211 

754 J 
14 UJ 

042 U 
22 u 

003 u 
021 u 
100 
13 u 

037 u 
031 u 
303 J 
06 u 

394 u 
14 u 

003 u 
1 u 

955 u 
R 

04 UJ 
34 u 

034 u 
066 u 

96 u 
009 

3180 J 
17 UJ 
11 u 
43 u 

OM II 
025 U 
451 
27 U C-l 

045u ‘(3 
037u ’ 

427 J 14 J 8 
319u 00 
043u 4 
004 

17 u 40 

136 F” 
R A 

049 Ul (#J 
125U I 
041 ” 0 

16U a 
052u - 

OllJ 0 



SITE MCAS Cherry Pdnl. NC CT0 11 
IABORATORY PACE INC 

LOW CONCENTRATION TM METAL 
SML ANALYSES (mo”(9) 

Holllburlm NUS IO 
PACE 6-l 

ANALYTE CRM IDL 

ALUMINUM 40 2 
ANTIMCNY 12 22 
ARSENIC 2 02 
BARIUM 40 02 
BERYLLIUM 1 02 
CAUMIUM 1 02 
CALCIUM 1oW 18 
CWWUM 2 04 
COBALT 10 04 
COPPER 5 04 
IRON 20 06 
LEAJ 06 02 
MAGNESIUM 1000 26 
MANGANESE 3 02 
MERCURY 0.1 01 
NICKEL 6 i6 
POTASSIUM 1000 49 
SELENiUM 1 0.2 
SILVER 2 04 
SOalA loo0 16 
TWLLIUM 2 02 
VANADUM 10 04 
am: 4 02 
CYANIUE 1 005 

M-SO-120305 M-SO-170709 M-SO-120709 
M2202 042203 M22M 

FIELD WPLICATE SAMPLES 

39905 
1.9 UJ 
13 u 

10.2 u 
004 u 
026 U 

6750 
5.9 u 
0.5 u 

041 u 
2030 J 

32 J 
206 
56 U 

OM U 
18 u 

129 u 
R 

054 UJ 
293 u 
040 u 

57 u 
22 u 
01 u 

7370 J 
44 UJ 
23 U 

576 u 
19 u 

0.66 u 
3740 

95 u 
12 u 
6.4 U 

1660 J 
101 J 
308 
75 u 

004 u 
51 u 

300U 
R 

1 3 UJ 
106 u 
11 u 
64 u 
24 U 

026 u 

6730 J 
36 UJ 
12 u 
74 u 

0.98 u 
0.56 u 
3260 

77 u 
1 u 

0.63 u 
2950 J 
10.7 J 
367 

20.6 J 
01 
35 u 

256 u 
R 

11 UJ 
108 

091 u 
32 U 
24 U 

022 u 

04so-13.0305 
Ml511 

4670 J 
R 

15 u 
66 U 

007 u 
025 U 
446 
6.1 J 

0.73 u 
036 UJ 

2040 J 
3.7 

223 
55 J 

003 UJ 
12 u 

251 
049 u 
047 u 
107 u 

04 u 
76 
29 u 

012 u 

M-SO-l 3.0709 
Ml512 

1940 J 
R 

051 u 
105 u 
012 u 
026 U 
266 
35 u 

0.45 u 
037 UJ 
432 J 

2 
123 
2.7 U 

0.03 UJ 
12 u 

213 
051 u 
0.49 u 

75 u 
0.41 u 

32 U 
12 u 

012 u 

04so-14xnOs 
M2205 

M-SO-140709 M-SO-164709 
M2206 M2207 

FIELO DUPLICATE SAMPLES 

6740 J 1760 J 
17 UJ 1.7 UJ 
34 u 0.57 u 
9.5 u 66 u 

006 u OM u 
0.25 U 025 U 
562 253 
69 24 U 
1.1 u 0.44 u 

036 u 0.34 u 
4360 J 335 J 

31 J 16 J 
360 492 u 

106 J 25 U 
003 u 0.03 u 

44 u 12 u 
336 125 

R R 
0.46 UJ 046 UJ 
196 U 92 u 

04 u 04 u 
141 u 24 U 

66 u 1.1 u 
01 u 01 u 

1190 J 
1.9 UJ 

055 u 
63 U 

007 u 
026 U 
306 
1.6 U 

061 U 
0.4 u 
193 J 
12 u 

254 U 
22 u 

OM U 
22 u 
126 U 

R 
053 UJ 
10.6 U 
044 u 

2u 
066 u 
011 u 

MSO-150305 
042206 

2450 J 
16 UJ 

052 U 
263 U 
006 u 
024 U 

12600 
36 U 

056 u 
36 U 

1670 J 
34 J 

254 
267 J 
003 u 

17 u 
166 

R 
046 UJ 
176 U 
039 u 

26 U 
69 u 

009 u 

M-SO-154709 
042209 

4630 J 
2 UJ 

42 
106 u 
007 u 

03 u 
49t 
66 u 

073 u 
044 u 

25M J 
23 J 

237 
56 U 

OM U 
25 U 

257 
R 

056 UJ 
121 u 
049 u 

6U 
33 u 

009 u 



i 

SITE MCAS Cheny Pdnl. NC CT0 It 
LABORATORY PACE INC 

LOW CONCENTRATlON TM METAL 
SOIL ANALYSES (mglK0) 

H6lllbur(on NUS IO: 
PACE IO: 

ANALYTE CRUL ILX 

MUMINUM 40 2 
ANTMONY 12 22 
ARSEN!C 2 02 
BARIUM 40 02 
BERYLLIUM 1 02 
CADMIUM 1 02 
CALCIUM loo0 16 
CliRoMIllM 2 04 
COBMT 10 04 
COPPER 5 04 
IRON 20 0.6 
LEAU 06 02 
MAGNESIUM IWO 26 
WNCUNESE 3 02 
MEucuRY 01 01 
HCKEL 6 16 
POTASSIUM 1000 49 
SELEHJM 1 ot 
SILVER 2 04 
SClLllUM 1000 16 
THALLIUM 2 02 
VANMlwI 10 04 
am: 4 02 
CYAMIX 1 005 

MS&lOMY) MS&12-l MSB-15ooO1 
406mm6 4083Oa67 406xl-ce6 

1466 J 
2.7 UJ 

065 U 
016 R 
007 u 
033 UJ 

134ooO J 
3.6 J 

51 9 
16 U 

2756 J 
17 u 

1390 
10.9 J 
003 R 

14 u 
265 U 

026 J 
055 R 
136 
13 u 
1.6 J 
76 U 

096 UJ 

3370 J 
46 U 

061 U 
017 R 
0.06 u 
076 U 

124ooO J 
62 J 
92 
25 U 

4140 J 
66 u 

1520 
94 J 

003 R 
13 u 

405 u 
019 J 
0.52 R 
123 
12 u 
57 J 
39J 

006 UJ 

5920 J 
25 U 
15 

157 
01 u 
03 UJ 

4620 J 
6.6 
11 u 
1.6 U 

3130 J 
5.4 u 

319 
9 J 

003 R 
2.1 

373 
057 u 
055 u 
37.6 U 
057 u 

65 J 
65 U 

006 UJ 

~sE-l6aol 
40830-069 

6160 J 
34 u 
16 J 
54 u 

012 u 
035 UJ 

84ooO J 
97 J 
43 u 
19 u 

4410 J 
256 
926 
92 J 

003 R 
19 R 

529 u 
066 R 
059 u 
110 

066 R 
9.9 J 

12.6 J 
006 J 
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3560 J 
27 UJ 
17 

5U 
008 u 
033 UJ 

32606 J 
6 

059 u 
1.1 u 

2900 J 
107 u 
540 
64 J 

004 J 
14 u 

223 U 
065 U 
057 u 

62 
065 U 

66 J 
6.4 U 

007 UJ 

2210 J 
R 

26 
42 U 

007 u 
035 u 
569 

36 
053 u 
043 u 

2[uO J 
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1.5 u 

003 UJ 
1.7 u 

107 u 
0.43 u 

06 U 
55 u 

035 u 
49 
12 u 
01 u 
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MO962 

366OJ 
R 

45 
55 u 

006 u 
032 U 
457 u 
54 

0.49 u 
073 u 
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34 
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3.3 u 

0.03 UJ 
16 U 

loo u 
04 u 

058 u 
66 u 
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1.5 u 

013 u 
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3160 J 
R 

26 
4.7 u 

006 u 
043 u 
41 1 

41 
065 U 
053 u 
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37 u 

004 UJ 
21 u 
132 U 
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073 u 

65 U 
0.43 u 
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1.6 U 

009 u 
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A 
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007 u 
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64 
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073 u 
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44 
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OM UJ 

27 
166 u 
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061 U 
121 u 
036 u 

9 
49 u 
01 u 
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4950 J 
R 

31 
72 U 

007 u 
037 u 
61 5 

64 0 
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061 U 
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064 u 
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SITE MCAS ChWy Polnl. NC CT0 II 
LABORATORY PACE INC 

LOW CONCENTRATION TM METAL 
SolL ANALYSES (mg) 

lialllburl~n NUS IO 
PACE IO 

ANALYTIC CRM IL?4 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CAcYuM 
CMCILIM 
CHROMllM4 
COBALT 
C&PER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUU 
SILVER 
socIuM 
THALLIUM 
VANMlUM 
ZINC 
CYANIUE 

40 2 
12 22 

2 02 
40 02 

1 02 
1 02 

1oM) 16 
2 04 

10 04 
5 04 

20 06 
06 02 

loo0 26 
3 02 

0.1 01 
6 16 

loo0 49 
1 00 
2 04 

1000 18 
2 02 

10 04 
4 02 
1 005 

05-So-O6mO5 
040906 

05-?%0-070305 
040907 

05s0-08-0305 OS-SO-124305 
MO908 MO909 

FIELO WPLICATE SAMPLES 

05-Soa9)90305 05so-lOaa5 05so.110305 
MO910 Ml513 041514 

3130 J 
R 

2.2 
44 u 

om u 
045 u 
345 

6 
06s U 
0.58 u 
3360 J 

25 
107 
15 u 

003 UJ 
2.2 u 
139 u 

058 u 
077 u 

64 U 
045 u 

6 
2u 

0.11 u 

5940 J 
34 u 

3 
129 U 
009 u 
046 U 
600 
59 
07 u 

066 u 
2630 J 

33 
269 
77 

004 UJ 
23 U 
190 u 

057 u 
076 U 

14 u 
0.46 U 

63 
3.2 U 

009 u 

7440 J 
R 

44 
117 u 
006 u 
044 u 
734 
99 
21 u 

079 u 
5620 J 

44 
303 
66 

0.03 UJ 
22 u 
168 u 

055 u 
0.76 U 
209 u 
044 u 
12 7 

34 u 
008 u 

4180 J 
R 

26 
94 u 

006 u 
042 U 

4m 
5’1 
34 u 

052 u 
2970 J 

2.6 
216 
55 

003 UJ 
21 u 
133 u 

052 U 
072 U 
156 U 
042 U 

56 
2u 

009 u 

4120 J 
R 

22 
74 u 

007 u 
036 u 
346 
44 

058 u 
046 U 

2630 J 
3 

222 
59 

003 UJ 003 UJ 
1.9 13 u 

119 u 125 u 
048 U 055 u 
066 u 0.53 u 

82 U 39 u 
038 u 044 u 

47 37 u 
24 U 074 u 

009 u 011 u 

332 J 
R 
1 u 

069 U 
OM U 
0.27 U 

49 u 
2u 

049 U 
04 UJ 

12W J 
067 U 
106 U 

16 U 

2220 J 
R 

095 u 
6.2 U 

004 u 
024 U 
275 U 

41 J 
042 U 
035 UJ 
1930 J 

2 
927 

ii J 
003 J 

1.1 J 
119 

0.53 u 
046 U 

69 U 
039 u 

4.9 u 
16 U 

0.11 u 



SITE: Cherry Point MCAS, CT0 0165 
LABORATORY: PACEINC.-HAMPTON. @f-00878-3.13-08/01/94 

Total Petroleum Hydrocarbon Analyses @pm) 

- iailiburton NUS ID: 
31-so-01-0305 
Ol-SO-02-0305 
Ol-so-03-030s 
Ol-so-04-0305 
Ol-so-050305 
Ol-so-06-0305 
Ol-so-07-0305 
Ol-SO-08-0305 
Ol-so-090305 
Ol-so-lo-0305 
Ol-so-11-0305 
0%SO-12-0305 
Ol-so-13-0305 
Ol-so-14-0305 
Ol-so-150305 
Ol-so-160305 

-5 Ol-so-01-0001 
Ol-so-050001 
Ol-so-13-0001 
02-SO-01-0305 
02-SO-02-0305 
02-SO-03-0305 
02-SO-04-0305 
02-SO-050305 
02-SO-06-0305 

T--- J2-SO-07-0305 
32-so-01-0001 
02-so-02-0001 
02-so-06-0001 
02-SO-07-0001 
03-so-01-0305 
03-SO-0106-COMP 
03-SO-02-0305 
0340-02-0709 
03-so-03-0305 
03-so-04-0305 
03-so-04-0709 
03-so-07-0305 
04-so-01-0305 
04-SO-02-0305 
04-so-03-0305 
04-so-04-0305 
04-so-050305 
04-so-050709 
04-so-w0305 
0440-06-0709 
04-SO-07-1525 
04-so-08-0305 
04-so-090305 
04-so-lo-0305 
c4-so-11-0305 

-- '4-SO-12-0305 
&a-so-12-0709 
04-so-13-0305 
04-so-43-0709 
04-so-14-0305 
04-so-14-0709 

041209 
041210 
041211 
041212 
041510 
041213 
041214 
041215 
041217 
041201 
041202 
041203 
041205 
041206 
041216 
041204 
40830-016, 
40830-017, 
40830-018, 
041401 
041402 
041406 
041407 
041404 
041405 
041403 
40830-019, 
40830-020, 
40830-021, 
40830-022, 
042106 
042108 
042104 
042105 
042101 
042102 
042103 
042107 
041301 
041302 
041305 
041303 
041515 
041516 
041517 
041518 
042201 
042213 
042212 
042210 
042211 
042202 
042204 
041511 
041512 
042205 
042206 

PACE ID: Total Gasoline 
16 U 
16 U 
16 U 
16 U 
17 u 
16 U 
16 U 
14 u 
16 U 
17 u 
17 u 
18 U 
14 u 
14 u 
15 u 
17 u 
18 U 
16 U 
18 U 
15 u 
16 U 
17 u 
17 u 
48 
16 U 
16 U 
17 u 
16 U 
18 U 
17 u 
17 u 

16 U 
16 U 
14 u 
17 u 
15 u 
16 U 
15 u 
15 u 
14 u 
16 U 
16 U 
17 u 
14 u 
16 U 
16 U 
17 u 
17 u 
14 u 
15 u 
16 U 
32 U 
17 u 
17 u 
15 u 
16. U 

Total Diesel 
46 UJ 
48 UJ 
46 UJ 
46 UJ 
47 UJ 
45 UJ 
45 UJ 
45 UJ 
44 UJ 
48 UJ 
47 UJ 
52 UJ 
43 UJ 
44 UJ 
45 UJ 
49 UJ 
5.3 
4.2 
48 
45 UJ 
44 UJ 
46 UJ 
44 UJ 
45 UJ 
43 UJ 
45 UJ 

6.2 
10 
32 
35 
46 UJ 
44 UJ 
43 UJ 
45 UJ 
44 UJ 
46 UJ 
45 UJ 
42 UJ 
46 UJ 
45 UJ 
42 UJ 
45 UJ 
44 UJ 
48 UJ 
43 UJ 
49 UJ 
44 UJ 
46 UJ 

-47 UJ 
43 UJ 
42 UJ 
45 UJ 

120 J 
48 UJ 
46 UJ 
44 UJ 
43 UJ 

Oil and Grease 
290 u 
300 u 
280 U 
290, u 
310 J 
290 u 
290 u 
280 U 
290 u 
300 u 
290 u 
320 U 
270 U 
270 U 
270 U 
310 u 
310 
270 U 
760 
280 U 
270 U 
290 u 
410 
290 u 
270 U 
280 U 
270 U 
350 

2300 
1800 
290 u 

270 UJ 
290 UJ 
280 J 
280 UJ 
280 UJ 
270 U 
290 u 
280 U 
270 U 
280 U 
280 U- 
290 u 
260 U 
310 u 
360 J 
290 UJ 
290 UJ 
260 UJ 
270 UJ 
280 UJ 

1700 J 
290 u 
400 
330 J 
280 UJ 



SITE: Cherry Point MCAS, CT0 0165 
LABORATORY: PACE INC. - HAMPTON, ~-0087&3.13-08/O 1 /g4 

Total Petroleum Hydrocatin Analyses @pm) 

Halliburton NUS ID: 
04-so-150305 
04-so-150709 
04-so-16-0305 
04-so-17-0709 
04-so-18-0709 
04-so-15-0001 
04-so-12-0001 
04-so-10-0001 
0440-16-0001 
05-so-01-0204 
05-SO-02-0305 
05-80-03-0305 
0580-03-0305 
0530-04-0305 
0560-050305 
0530-06-0305 
osso-07-0305 
05so-08-0305 
05so-lo-0305 
05so-1 l-0305 
05SO-12-0305 
05so-03-0001 

PACE ID: Total Gasoline Total Diesel Oil and Grease 
042208 17 u 44 UJ 330 J 
042209 17 u 49 UJ 310 UJ 
041304 15 u 43 UJ 270 U 
042203 38U 120 J 2500 J 
042207 16 U 44 UJ 280 UJ 
4083GO24, 17 u 3.7 u 1400 
40830-025, 17 u 4.4 280 U 
40830-026, 16 U 3.5 u 260 U 
4083GO27, 17 u 3.7 u 270 U 
040901 15 u 44 UJ 280 U 
040902 15 u 44 UJ 280 U 
040910 16 U 43 UJ 280 U 
040903 15 u 47 UJ 290 u 
040904 16 U 44 UJ 270 U 
040905 16 U 41 UJ 260 U 
040906 18 U 47 UJ 300 u 
040907 16 U 49 UJ 300 u 
040908 14 u 45 UJ 280 U 
041513 14 u 41 UJ 270 
041514 16 U 42 UJ 310 
040909 16 U 43 UJ 270 U 
40830-028, 17 u 7.6 280 U 

V 
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SITE: Chwy PohtMCAS. CT00165 
LAECRATMIY: PACE INC. - HAMPTON. NM 

TM METALS AUJEOUS ANALYSES 
OROINOWATER SAMRES lugA) 

thllbuflm NUS IO: 
PACElO. 
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FIELO OURICATE SM1PLES 
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10 
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s 
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2!l 
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sai 
15 
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40 

mm 
5 

10 
5ooo 
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m 
20 
20 

la 

10 
I1 

I 
I 
I 
1 
0 
2 
2 
2 
3 
1 

I3 
1 

02 
6 

2e 
1 
2 
0 
1 
2 
1 

10 

KUMINUI 
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ARSEMC 
SArwhl 
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13u 
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SlTE u3ASCXwy MU. CT0 165 
IABORATON l ACEINC - HAYPION NH 

Ta RSTlcce -ATEATERANMYSE8(ugC) 

WoUhrbn NU810 
P&x I). 

AJWYTE cfla 

RBII o,- OW-MWIA-001 02- OW-UWZA-001 o* ow- YWSA-00‘ oc ow-YW4c-001 oc aw-uwul-00' w- ow-UW46-001 w- ow-YWU-001 0s aw- UWSA- 001 
DQcm QQm4 lx?Kl6 042m6 

FIELD K!%ATE s~h4fus 
oc?606 OGWO ocmo acslx2 

MDL 

0020 
0021 
0 01, 
0 014 
000 
0011 
0 0’0 
0022 
0041 
0041 
0040 
0040 

OW 
0000 
0045 
0100 
0022 
0050 
0021 

002 
052 
0 1. 
0 24 
091 
0 12 
025 
02’ 
0 I5 

OELTA- 6HC 

tziei!%c-) 
Kmw 

005 
005 
003 
005 
005 
000 
005 
005 

01 
01 
0’ 
0’ 
01 
01 
01 

000 
01 
01 

002 
005 

5 
1 
2 
1 
1 
1 
I 
I 

005elJ 
0aoU 
OeMU 
oaou 
0oooU 
omou 
OMOU 
04wl.l 

011 u 
Ollll 

0052u 
OOOZU 
005ZlJ 
0012u 
oe52I.l 
oe52u 
oouu 
0052l.l 

otu 
OIU 
otu 
otu 
OIU 
OIU 
OlU 

002l.l 
OlU 
otu 

0052u 
oo5zu 
0052” 

0052u 
OMlU 
oOs2u 

0051 u 
OMlU 
0051u 
owl u 
0051 u 
0051 u 
0001 u 
0051 u 

OlU 
011) 
otu 
OIU 
oru 
OlU 
otu 

051 u 
OlU 
OlU 

0051 u 
0001 u 

5IU 
tu 
nu 
1U 
1u 
1U 
1U 
1u 

ooszu 
0002u 
omlu 
0052u 
0052l.l 
0052u 
0052u 
oee2u 

OlU 
OlU 
O(U 
otu 
OlU 
OIU 

0051 u 

005lU 
oostu 

005lU 
OoslU 
005lU 
005tu 
omtu 

0 052 u 

oosz u 

0052 u 

0052U 
0052” 
OMZU 
0052 U 
0052 u 

0 055 u 
0 055 u 
0 055 " 
0055U 
0 055 u 
OO$S u 
0 055 u 
0055u 

011 u 
0 11 ” 
OII II 
01 
01 

9 0 11, 
01 
0, 

8 
&I 

(10, 
0 05 

3 2 

0052u 
0052u 

0052u 
OM2U 

0052u 
oouu 
oo%tu 

oiu 
OlU 

-0cwu 
0052u 
ooI2u 

OlU 
OlU 

c6Eow 
+*-WE 
ENMV4 
EMa)lLFMll 
4.49~MD 

otu 
OlU 
otu 
otu 
OIU 
OlU 
OlU 

051 u 
0,” 
otu 

0051U 
OOslU 

5lU 
tu 
2u 
IV 
tu 
tu 
tu 
1U 

OlU 
OIU 
OILJ 
OllJ 
OlU 
OlU 
OlU 

052 u 
OlU 
OlU 

OOSPU 
0052u 

,2u 
tU 

2lU 
IU 
IU 
1U 
tU 
1” 

01, U 
011 u 

otu 
OlU 

otu 
OlU 

0 11 u 
01tv 
01t u 
emu 
0 11 u 
Oil u 

OM4U 
OMOU 

5.U 
ctlJ 
22u 
1lU 
1lU 
1lU 
1lU 
IIU 

otu 
01" 

OIIJ 
OlU Ll6706UFAN IUFATE 

4.4’~cm 
UE-a 
ENDRIN KEIOML 
ENMiNUDEWfDE 
KPIU-MORMN 
(WUA-CiLORlMNE 
TOWHEN 
NlakoR-101 
AfMKUM- l22l 
Anouoll- Its 
AflcaoR-12Q ’ 
AJlckxoR- t2e 
AKQofl- ‘251 
Anocaon - 1200 

otu otu 
ouu 052U 

OlU 
OOZLJ 

OIU 
OlU 

OIU 
OIU 

OlU 
OlU 

0-2 u 
om2u 

0052U 
0052u 

005zu 
oOs2u 

ow2u 
OOLWU 

s2u 
SU 

2tu 
1u 
1U 
1U 
1u 
*ll 

52u 
*Ll 

2lU 
IU 
1U 
tU 
1U 
Ill 

52u 
tu 

2lU 
1U 
tu 
1U 
IU 
1U 

s2u 
1U 

ttu 
IU 
1U 
1U 
tlJ 
,U 



SITE MCAS C?w!#ry POh( CT0016 
LASC@AToRY PKZ lK 

TCl VCIATLE AaUEClJS ANMYSES 

Hua#lmNLlS10 Ol-OW-MWlAal 02-OW-YW2AX.I CO-OW-MW3A4Ul M-GW-MW4C-001 M-QW-MWIO-OOI 04-OW-MW4S-(xIl 04-W-MW4A-001 05-OW-MwA-ml 

n-Suyltm2ow 
nc-mYbalzn0 

Obomcchhmomohno 
12-rmomo-3-duo0’7~ 
l,2-ouomahm* * 

TQlrr 
l.2.S Tnkhkwbmzm4 

5w 
tu 
IU 
IU 
IU 
IU 
2u 
5U 
1U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
2u 
IU 
tu 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
tu 
IU 
1u 
IU 
IU 
IU 
tu 
IU 
IU 
1u 
SU 
1U 
IU 
2u 
SU 
IU 
IU 
IU 
IU 

55 
IU 
IU 
IU 
IU 
IU 
1u 

'4 
14 

IU 
IU 
IU 
2U 
IU 

1 

5 UJ 
IU 
IU 
IU 
IU 
IU 
2u 
SlJ 
IU 
IU 
IU 
IU 
1u 

2’ 
1U 
IU 
2u 
1u 
IU 

::: 
IU 
tu 

54 
IU 

:: 
em 

IU 
IU 

4’ 
IU 
1u 
IU 
1u 
tlJ 
1u 
1U 
IU 
IU 
SU 
1u 
IU 
2u 
SU 
IU 
IU 
1u 
IU 
1U 
IU 
IU 
IU 
IU 
IU 
tu 

OSJ 
12 

IU 
1u 
1u 
2u 
tu 

042lm 

5 UJ 
IU 
IU 
IU 
IU 
IU 
2u 
SU 
IU 
1u 
IU 
1u 
IU 
1u 
IU 
1u 
2u 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
IU 

::: 
IU 
IU 
IU 
IU 
tu 
IU 
1u 
SU 
IU 
IU 
2u 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
IU 
2u 
IU 

I 

042m7 

5UJ 
IU 
IU 
IU 
IU 
IU 
2u 
5U 
IU 
IU 
1u 
IlJ 
IU 
IU 
tu 

OOJ 
2u 
IU 
tu 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

1’ 
tu 
1u 
IU 
IU 
tu 
IU 
IU 
IU 
IU 
5U 
tu 
tu 
2u 
5U 
IU 
IU 
IU 
IU 
IU 

560 
IU 
IU 
IU 
IU 
IU 

29 
IU 
IU 
IU 
IU 
‘/II 

U 

Lu2a.m 

5 UJ 
IU 
IU 
IU 
IU 
IU 
2u 
SU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

0I.J 
2u 
tu 
tu 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
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1u 
IU 
1 
IU 
IU 
IU 
1u 
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IU 
tu 
IU 
SU 
IU 
IU 
2u 
5U 
IU 
IU 
IU 
IU 
IU 

mo 
IU 

:“, 
IU 
1u 

29 
IU 
IU 
IO 
IU 
2u 
1u 

042m2 

5u.l 
IU 
IU 
IU 
IU 
IU 
2u 
SU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
2u 
1u 
1U 
IU 
1u 
IU 
IU 
1u 
IU 
IU 
tu 
1U 
IU 
1u 

I.1 
IU 
1u 

::: 
1u 
IU 
IU 
1u 
IU 
SU 
IU 
IU 
2u 
SU 
IU 
1u 
IU 
IU 
IU 

OSJ 
1u 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
IU 
1u 

l(1J 
1u 

I 

0426’0 
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1u 
IU 
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IU 
IU 
tu 
1U 
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1u 
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1u 
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CP-00878-3.13-08/O l/94 

SITE: Cherry Point MCAS, CT0 0165 
LABORATORY: PACE INC. - HAMPTON, NH 

Groundwater TPH/COD AnalyS8S 

Halliburton NUS ID: PACE ID: 

Ol-GW-MWlA-001 042604 
OZ-GW-MW2A-001 042605 
03-GW-MW3A-001 042606 
04-GW-MW4A-001 042610 
04-GW-MWQB-001 042609 
04-GW-MWQC-001 042607 
04-GW-MW4D-001 042606 
0%GW-MWSA-001 042602 
RBll 042603 

Total Gasoline 

100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
1OOu 
100 u 

Total Dies81 

100 u 

180 
11ou 
110 u 
11ou 
11ou 
100 u 
11ou 
1OOu 

oil and Gr8aS8 COD 

5.1 u 5u 
5.2 58 
5.2 U 5u 
5.2 U 5u 
5.2 U 51 
5.2 U 5u 
5.2 U 130 
5.4 u 5u 
5.3 u 5u 



SITE cmny P0lfltMUS. cToo~a5 
UBoFwtoRY. PEE INC. - WTW NH 

CP-00878-3.13-08/01/94 

htleuttm NUB IO 
CuENT IO. 

ANALY-rE 

04+3w44w4c-mi o*ow-h+wa-mi 
4ao7 426ca 

FI~DOLPLCATESCMPLES 

M-Gw-Mw’e-ml OI-Ciw-hMuA-mi 05-GW-MyIM-W 
-10 ‘=kil+ 

ma 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

ii 
10 
25 
10 
10 

2 
10 
25 
25 
10 
10 
10 
10 

2 
25 
10 
10 
10 
25 
10 
10 

M3L 
2.1 

2.09 
2.12 
192 
2.07 

1.6 
1.76 
2.34 
1.72 
171 
l.H 
1.67 
1.23 
2.51 
2.12 
150 
1.75 
1 a1 
1.M 
1.66 
1.91 
1.43 
1.W 
2.33 
l.oD 
1.55 
1.29 

1.5 
0.67 
0.7S 
1.61 
2.08 
0.64 
3.66 
3.61 
0.62 
1.1 
0.01 
0.67 
OS6 
3.w 
108 
074 

0.7 
11 

364 
0.97 
0.66 

10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 U 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 U 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
2OU 27U 
10 u 11 u 
ZSU 27U 
10 u 11 U 
10 u 11 u 
10 u 11 u 
2iIU 27U 
10 u 11 u 
2OU 27U 
2OlJ 27 U 
10 u 11 U 
10 u 11 u 
10 u 11 u 
10 u 11 u 
10 u 11 u 
=U 27 U 
2UU 27 U 
10 u 11 u 

10 u 
1ou 
10 u 
10 u 
1ou 

10 u 
1ou 
10 u 
10 u 
10 u 

PHENCJ. 
B~f2-CHLmOmmW 
z-~HLOFC)PHENQ 
1 .a-OtCKOFICBENWE 
1 ~-I~ICBLORCBENZENE 
1 ,2-OlCKQICBENENE 
2-MFDwLPHEmL 
2.2’~OWBIB(1 -CKCRWRaPbNfl 
4 -wnfAPHEML 
N-NITROSO-OI-N-PRCPk-LbMINE 
HDfACHLOFIOWE 
Nll’RC0ENZENE 

12u 
12u 
12u 
12u 
12 u 

10 u 
10 u 

10 u 
tou 

12u 
12u 
12 u 
12 u 
12 u 
12 u 
12 u 

10 u 
1ou 
10 u 
1ou 
10 u 
10 u 
1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
10 u 

10 u 
10 u 
1ou 
10 u 
10 u 
1ou 
10 u 
1ou 
10 u 
10 u 
1ou 
1ou 
1ou 
10 u 

IBcPHomNE 
2-NIlRbPHENb 

12 u 
12 u 

;.r-DhkHWHENCi 
Bi(Z-CHLCU~EE 
2.4-DICKOACPHENQ. 
12.4-TRCHmmENzNE 
NAPKTHNENE 
4-CHLocoANLINE 
HD(ACHLCRXUTADENE 
r-claom-3-MEmwweu 
2-METHIZWHTMLENE 
HMACn~LOP~~lE 
2,4d-TRCHLWWBNQ. 
2,45-TRCHLORWHENO- 
2 -CHLORONAPHl-HKE~ 
2-NITROWJLINE 
OkClHWPHTnKATE 
ACENAPHTWLENE 
2.6-OINITROTOLUEN 
3-NITRObNLINE 
ACENAPHTHeYE 
2.4-DINITRPHENQ 
4 -NITRCPHENQ 
OIBENZCWWN 
2.4-OINITK)TGLUEtQ! 
OIETWLPHTHKATE 
4-CHLOFOPHENYL-PHLHYLETHW 
FLIJCXENE 
4-NITAOLNLINE 
4.6-DINITR)-2-MmLPHENa 
N-NlRWBCUPHENYL4Alh 
4-SROMOPHENfL -PHEWLETHER 
HDfACHLmENZENE 
PENTAaORWHEML 
PHENANTHRZNE 
ANTHRACEN 
CirRtWaE 
DI -N -8lJlYLPHTH~TE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTnAUTE 
3.3 -0CHLOR~NBOINE 
BENZUAWNTHRKENE 
CWYSENE 
Bif2-EWYbIEXYLIPH~KATE 
01-N-OCMPWTE 
BENZQBJFLUOFUNTHENE 
BENZWQFLUaAANTHENE 
BENZCWPYFIENE 
INUENO(l.2.3-CO)PYRNE 
DlBENZ(A.HWNTWLCENE 
BENZCfG.H.QPERYLENE 

1ou 
1ou 

10 u 
1ou 

1ou 
10 u 
%U 
10 u 
2SU 
10 u 
10 u 
1ou 
2BU 
10 u 
2OU 
2BU 
1ou 
1ou 
10 u 
10 u 
10 u 
28U 
28U 
10 u 

10 u 
1ou 
28U 
10 u 
26U 
10 u 
10 u 
10 u 
2BU 
10 u 
alJ 
28U 
1ou 
1ou 
10 u 
10 u 
10 u 
2BU 
28U 
1ou 

10 u 
10 u 

11 u 
11 u 

10 u 
10 u 

10 u 
10 u 

2EU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

27 U 
11 u 
11 u 

2SU 
10 u 
10 u 
1ou 
1ou 
10 u 
10 u 
10 u 
1ou 
10 u 
10 u 
1ou 
10 u 
10 u 
1ou 
10 u 
1ou 
10 u 
10 u 

1 

2BU 
10 u 
10 u 
1ou 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
10 u 
10 u 
1ou 
1ou 
1ou 
1ou 
10 u 

10 N/A 
10 0.66 
10 
10 0:: 
10 0.07 
10 3.43 
10 0.63 
10 0.44 
10 0.w 
10 14s 
10 3.a 
10 5.66 
10 0.6 
10 1.07 
10 1.41 
10 1.3 

11 u 
11 u 

12u 
12u 

11 u 
11 u 
11 u 

12u 
12 u 
12 u 10 u 

10 u 11 u 
11 u 

12 u 
12 u 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

12 u 
12u 
12u 
12 u 
12 u 
12u 
12u 
12u 
12 u 

DfLUTlON FACTCR 1 1 



SiE. ChmyPolmc4s C-O C)l65 &P-00878-3.13-08/01/94 
~CAATORY PAEINC -n4MP-fCX',~ 

TC SMNUATLE ACUEOCs AMLVgS (uQ’L) 

,- Wlibveon NL6 IO. 
at3n ID: 

PHENd 
BisQ2-CHOmEf’WL)EIFEfl 
2 -CHOmPHENCk 
I ,3-DICHOWBENZEK 
I .4-DICHOmBEt-QEN 
I .2-DICHOWBENZE~ 
2-MElHYLPkEbo- 
i+'-mbYBIS(l -CHCROPRCY’~ 
o-MmYLP*f 
N-NITFiOSO-Oi-N-PROPYlAJ’8NE 
I+XACHOmETHANE 
NITRCBDQEN: 
ISOPHORC)N 
2-NIlROPWX.Xw 
2.4-DIM~~P%~ 
6ii(2-CHOmEmOm)~ 
2.4-DICHOAOPHENCL 
1,2,4-~ICHO~~~= 
NAPWE 
4-CHOWANLlhE 
WHOWUTADIEN 
a-CHOrn-3- kminmma 
2-METWiNAPHl?-MLEN 
kExKHOmCYaOPENTADnuE 
2.4.6-TFUCHOmPl-tB’J~ 
2,4.5-TRICHOROPHENCL 
2-CHOR3NWHTHkENE 
2-NITROANILINE 
OIMETHYLPMTE 
AcENAPH-fwLEbE 
2.6-oINrROTaLEN: 
J-NfFK!ANILINE 
ACENWHTHENE 
2.4~DINITROPYML 
4-NmOPYNX 
DleENZCFURAN 
2.4-OINlTROTalEK 
DIETIi'fLP~~TE 
4 -CHOrnPHENYL-PwNYLElxR 
FLUORENE 
4 -NllROANILINE 
4.6-OINITRO-2-METHtPk&Na 
N-NlTFGSWlPHENYLAMINE 
4-BROMOPFENX-PHENtEbtER 
HEXHOWBENZEN. 
PWA~OROP~NCL 
I=?+-=* 
rnRA(XN 
CARBAzaE 
DI-N-BUMPH-WAIATE 
RLaRANTHENE 
PvRhE 
WMEENMP~TE 
3.3’~DICHOmBENZID!NE 
B3QO(A)ANTWACENE 
MFWENE 
Bis(2-ETHYbBR)PHTWATE 
Ol-N-OCTYLPHTWUATE 
ENZOOFLu3RANTHEK: 
ENzoMRUoAPMHENE 
EWZOV\)PYRWE 
INCENO(1.2.3-CO)PyRbE 
DIEmIA.H)mRAcEbE 

A_ @ENZO(G,H.l)PERNNE 

DLLJTIUU FACTOR: 

ma 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

ii 
10 
2s 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

ML 

2.1 11u 
2.09 1lU 
2.12 11 u 
1.92 1lU 
2.07 1lU 

1.8 11lJ 
1.78 1lU 
2.34 11u 
1.79 1lU 
1.71 1lU 
1.86 11u 
1.67 1lU 
1.23 1lU 
2.51 1lU 
2.12 11u 
1.58 1lU 
1.75 11u 
1.81 11u 
1.94 1lU 
l.% 11u 
1.94 11u 
1.43 11u 
1.58 1lU 
2.53 11u 
1.09 1lU 
1.55 27U 
1.26 11u 

1.5 27U 
0.67 11u 
0.75 11u 
1.61 1lU 
2.09 27U 
O.% 11u 
3.69 27U 
3.81 27U 
0.62 11u 
1.35 1lU 
0.61 11u 
0.67 11u 
0.96 11u 
3.06 27U 
1.98 27U 
0.74 1lU 

0.7 11u 
1.1 11u 

3.64 27U 
0.97 11u 
O.% 11u 

N/A 1lU 
0.M 1lU 

1.1 11u 
0.76 1lU 
0.97 1lU 
3.43 1lU 
0.83 1lU 
0.44 1lU 
0.112 11u 
1.45 1lU 
3.49 1lU 
5.98 1lU 

0.6 11u 
1.07 -11 u 
1.41 11u 

1.3 11u 

REll 01 -Gw-WlA-COI 02-Gw-MmA-an OSGW-m-w 
42603 

1 

42604 

1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
rou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
26U 
1ou 
2SU 
1ou 
1ou 
1ou 
2SU 
1ou 
26U 
2SU 
1ou 
1ou 
1ou 
1ou 
1ou 
26U 
26U 
1ou 
1ou 
1ou 
26U 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
tou 

1 

42605 42606 

1ou 1ou 
1ou 1ou 
1ou IOU 
1ou 1ou 
1ou 1ou 
4J 1ou 

1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou IOU 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25u 25U 
1ou rou 
25U 2SU 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25u 25u 
1ou 1ou 
25u 25u 
25u 25u 
1ou 1ou 
1ou 1ou 
1ou tou 
1ou 1ou 
IOU 1ou 
25U 25U 
25u 25u 

6J 1ou 
1ou 1ou 
IOU 1ou 
2SU 2SU 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 

1 1 
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APPENDIX D 

RISK ASSESSMENT SPREADSHEETS 



RISC ASSESSWNT SPFIEAIXHEET - MRECT DERMAL CONTACT WTH SaL 

SlTE NME: MckscHERAy paw 
LOCATION: SITE1 
MTE: WlWQ4 

EXF’OSURE SCENARIO: CONSTRUCTION WOtWER - SHORT TERM Wf3ATlON 

RELEVANT EQwTICfU: CEX= (CxSAxAFxAl3SxEFxED)/(EtWxATxlEf3) 

WER: C = CWtXNlRAllON IN SUL (MGA(G) 
SAl = YOUTH 9(lN MACE AREA (SD CWAY): 0 c-l 
S&2 =ADUTSK~NSUFFACEAREA(SQCMJEW): 6160 
AF = ADHEl3ENCEFACTOFI &lC$6CtcM): 

I 
1 0 

MS = ~~sownofu~~~c~~otu: vccs: 0.01 03 
(DECIWL FRACTION) t3NQ’f’ESTlCIOES: 0.01 

PcEl!3: 0.01 
M!TLS: 0.001 

8 
0 . 
d 

EFl = YOUTH EXPOSURE FFiEQuENcY (DAYWEAR): 24 0 
EF2 = ADUT EXF’CSLRE FFtEWENCY (CMYS/YEAR): 250 
ED1 = YOUTH f3POStJFtE DU3ATlUU (YEAFtS): 

I 

6 
ED2 = ADUT EXf’OSLRE WRATlON (YEARS): 1 z 

EIWI = q MY WEIGHT ADUESCENT #CG): 16 0 

E3w =S00YwEGHrAuLT((G): 70 --L 

AT1 = AVEFWGING TIME (DAYS). NONCARCINOGENS (YCJUTH): 2190 
. 

AT2 = AVERAGING TIME (DAYS), NONCARCINOGENS (MUi): 365 2 
AT3 = AVEFl4Glffi TIME (DAYS), CARCINOGENS: 25550 

WTEFiMlW C-SON FACTCFtS: 
DEX = (C)‘@A SQ CMJ*@F McirSQ ~*(ABS)*(E DAYWw’(ED YEARS)/(AT aAYS)/(BWKG)/(l KG’lEB MG) 

WSywlh = (CFl)*(C)*~S) a=1 = 0.OOE-k 00 LlFEnhrE 0038 = (cF~)*(c)*(A~~s) CKl= 
DDSEacut = (cR?)*(cy(ARq a=2= 

B.BlE-07 
6.03E-05 



I Rl9( ASSESSM3T SPREADSliER - 
SHE1 

DIRECT DERMAL CONTACT WTH saL (PAGE TWO) 

EXPOSURE SCENARIO: CCNSTl=lUCllON WCFKEA - SHORT TERM WRATION 
MLCUATE WSES: Osmal 

AElSOFfPTlON ANNLIK YOUTH ANUIJAL ADUT LIFETIM AVERAGE AfD 
CHEMCAL c WncilKc) FfMCTlON IJosE (MGIKcilDAY) WsE WVWDAY) WEE (MGIKGIDAY) (MGKGloAv) 

Trlchluoethene 0.0033 
bis(2-Ethylhexyl)tate 0.34 
AldIn 0.0026 
Heptachlu epcalde 0.0026 
CIelcth 0.12 
4*4’-MT 0.33 
4.4’~CD0 0.039 
4,4’-rnE 0.3 
Chludene 0.047 
Enmi O.OOl8 
Mlmmy 0 
ksenlc 4.9 
Ba-krm 20.2 
EtetylUum 0 
[;8dmium 0 

~ ch~anlum fill) 34 
chramlum flV) 34 
mta!t 0 

wT= 13 
Lead 26.5 
!ihganese 42.1 

*WY 0.05 
Nlckel I35 
S&fllUm 0.58 
SIW 1.2 
Vfndum 17.1 
Zinc 175 
Cyanlde 4.6 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
O.Ool 
0.001 
O.Ool 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
O.Ool 
0.001 
0.001 
0.001 
0.001 
0.001 

0.01 

0.00E+00 l.O9E-oa 2.84E- 11 
O.OOE+OO 2.05E-07 P.S3E-OS 
0.ooE+00 1.57E-09 2.24E- 11 
O.OOE+OO 1.57E-09 2.24E- 11 
0.ooE+00 7.23E-08 l.O3E-09 
0.00E+oo 1 .&WE-07 2.84E-09 
O.OOE+OO 2.35E-08 3.36E- 10 
0.00E+00 l.ElE-07 2.58E-09 
OBOE+00 2.83E-06 4.05E- 10 
0.00E+oo l.O8E-09 1.55E- 11 
O.ooE+00 O.OOE+OO O.OQE+OO 
0.ooE+00 2.95E-07 4.22E-09 
OBOE+00 1.22E-06 1.74E-06 
0.00E+00 0.00E+00 O.OOE+OO 
0.00E+00 OBOE+00 O.OOE+OO 
O.OOE+OO 2.05E-06 2.93E-08 
O.OOE+OO 2.05E-O6 2.93E-08 
0.00E+00 O.oOE+w O.OOE+OO 
0.00E+w 7.04E-07 l.l2E-06 
0.00E+oo 1.60E-06 2.28E-08 
0.00E+00 2.54E-06 3.63E-08 
0.OOEtOO 3.0lE-09 4.3lE-11 
0.00E+00 3.92E-06 5.6OE-06 
0.OOE+OO 3.50E-08 4.99E- 10 
0.00E+oo 7.23E-00 l.O3E-09 
0.00E+w l.O3E-06 1.47E-08 
0.00E+00 l.O5E-05 15lE-07 
0.00EtOO 2.77E-06 3.96E-08 
o.ooE+oQ O.OOE+OO O.OOE+OO 
0.00E+oQ Q.OOE+OO O.oOE+ 00 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
0.OOE-k 00 Q.OOE+OO O.OOE+OO 
o.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+w O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.wE+00 O.QOE+OO O.OOE+OO 
O.OOE+OO Q.OOE+OO O.OOE+OO 
O.QQE+OO O.OOE+OO O.OOE+OO 

OBOE+ 00 l.lOE-02 
1 .OOE-02 2.80E-02 
1.50E-05 3.4OE+Ol 
S.ME-06 2.28EtOl 
2.50E-05 3.20E+Ol 
4.OOE-04 4.25E-01 
O.OOE+OO 3.00E-01 
O.OOE+OQ 4.25E-01 
4.00E-05 1.63E+OO 
1.95E-04 O.OOE+OO 
2.00E-05 o.ooE+oQ 
2.05E-04 1 .esE+oo 
2.00E-03 O.OOE+OO 
5.00E-05 4.30E+02 
5.OOE-05 0.00E+00 
2.00E-02 O.OOE+OO 
O.OOE+OO O.OOE+OQ 
4.OOE-04 O.OOE+QO 
2.22E-02 OBOE+ 00 
O.OOE+ 00 O.OOE+OO 
1.50E-04 O.OOE+OO 
2.10E-05 O.OOE+OO 
3.00E-03 0.00Et00 
4.00E-03 O.OOE+OO 
1 .OOE-03 O.OOE+QO 
7.0OE-05 O.OOEtOo 
7.5QE-02 O.OOEtQO 
1 .OOE-02 o.ooE+w 

Dermal 

WGELAY/MG) 
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Fll9( ASSESSMNT SPREADS1EET - DIRECT DEFMK CONTACT MTH SCML (PAGE THEE) 
SITE1 

SHDRT TERM OURATION EPOSIJAE SCENARIO: CDNSTRUCTlW WOR(ER 
CETERMlNE I-lAZAFlI INDICES AND CANCER FU9<: 

CI-IEMCK 

Trkhluoelhene 
bls&+Ethylhexyl)phthaste 
Mel 

lzzzi= epcPdde 
4,4’-MT 
4,4’-MD 
,,4’-CoE 
Chbdene 
Ellith 
rhlmafy 
h3nlc 
*Iurn 
mum 
bdmlum 
3rcmlum (ill) 
3lrunlllm (v-j 
axlIt 
3JppK 
mead 
utmganese 
*WY 
Jlcicf.4l 
jelenlum 
3lvlx 
bradurn 
!lnc 
3i3llde 

HAzARDlNllEx 
YOUTH 

O.OOE+W 
O.WE+W 
O.WE+W 
0.ooE+00 
O.OOE+W 
O.WE+W 
O.WE+OO 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.OoE+W 
O.OOE+ 00 
O.OOE+W 
O.WE+W 
O.WE+OO 
OBOE+ 00 
O.OOE+OO 
O.WE+ 00 
O.OOE+OO 
O.WE+OO 
O.OOE+W 
O.OOE+ 00 
O.WE+OO 
O.WE+W 
O.OOE+W 
O.WE+OO 
O.OOE+OO 
O.OOE+ 00 
O.OOE+W 
O.OOE+ 00 
O.OOE+OO 
O.WE+OO 
O.WE+OO 
O.OOE+OO 
O.OOE+ 00 
0 OOEiOO 
O.OOE+W 

HAZARD INDEX INCREMENTAL 
MUT CANCER REX 

O.OOE+OO 
2.05E-05 
l ME-04 
3.0lE-04 
2.8@E-03 
4.@7E-04 
O.WE+OO 
O.WE+OO 
5.@OE-04 
5.56E-06 
O.WE+OO 
1 ME-03 
4.35E-04 
O.WE+ 00 
O.WE+OO 
l.O2E-04 
O.WE+ 00 
O.WE+OO 
3.53E-05 
O.WE+OO 
1 .6@E-02 
l.44E-04 
1.3lE-03 
6.74E-06 
7.23E-05 
1.47E-02 
l.4lE-04 
2.77E-04 
O.OOE+OO 
O.WE+OO 
O.WE+OO 
O.WE+OO 
O.WE+OO 
O.OOE+OO 
O.OOE+OQ 
O.OOE+W 
O.OOEt 00 
OBOE+00 
O.OOE+OO 
O.OOE+OO 

3.13E-13 
@.20E- l l 
7.6lE-10 
5.0@E-10 
3.31 E-06 
1.2lE-OS 
l.OlE-10 
1 .lOE-09 
6.56E-10 
O.OOE+OO 
O.WE+OO 
7.@QE-OS 
O.WE+OO 
O.OOE+OO 
O.OOE+OO 
O.WE+ 00 
O.WEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OQE+OO 
O.OOE+OO 
O.OOE+OO 
O.WE+OO 
O.OOE+OO 
Q.OOE+W 
O.OOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.WE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+W 
O.OQE+OO 
O.OOE+OO 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: MCAS CHERRY PONT 
LOCATION: SITE 1 
DATE: 0511 St94 

HAZARD INDICES AND lNCREMf3JTM CANCER RIS)CS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO-ICIDENTM INGESTMW OF SOIL BY CONSTRUCTION WORKERS 

RELEVANT EQUATION: IEX= (CxIRxFixEFxEO)/(BWxATxlE6) 

-- 

WHERE C = MEAN CONCfflTRATia IN SOIL SAMPLE (MGIKG) 
IR = SOIL HGESTIDN RATE (MO/EVENT) 
EF = MPOSURE FRMUENCY (EVeSTSiYEAR) 
Fl = FRACTION FROM CCtdTAMbJATED SOURCE 
ED = MPOSURE DURATlON (YEARS) 
BW = BODY WBGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

I ADUT: 

IR: 480 IA: 
El? 250 EF: 
Fi: 1 Fl: 1 
ED: 1 ED: 6 
BW: 70 Bw: 15 
AT(CAR): 25550 AT(CAR): 25550 
ATb(oN): 365 ATNON): 2190 

DETERMNE CONVERSION FACTORS: 
AQULT: YOUTH: ADULT/YOUTH (C/‘NCER AISIQ: 

CF: +70E-06 (AVG ANNUM DOSE) CF: O.OOE+OO (AVG ANNUM DOSQ CF: 6.71 E-00 

c 



I 
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RISK ASSESSMENT SPREADSHEET - INClDeJTAL INGESTION OF SOIL (PAGE TWO) 
SITE 1 
EXPOSURE SCBSARIO-INCIDENTAL INGESTION OF SOIL BY CONSTRUCTION WORKERS 
CALCULATE DOSES: 

YOUTH ANNUM ADUT ANNUAL LlFEllYE AVERAGE RFD 
CREYICAL C (MO/KG) DOSE (UG/KG/DAY) DOSE @#G/KG/DAY) DOSE (MG/KG/DAY) (MO/KG/DAY) 

Trichkxoe*ene 0.0033 O.wEtOO 1.55E-06 2.2lE-10 
bii(2-Eth9hexyi)ph61aSto 0.34 0.6oEtOO 1.60E-06 2.26E-06 200E-02 
Al&in 0.0026 O.OOEtOO 1.22E-06 1.74E-10 3.00E-05 
Heplachlor epokl0 0.0026 O.OOEtOO l.22E-00 1.74E- IO 1.30E-05 
D&l&in 0.12 o.wEtoo 5.64E-07 6.05E-09 5.00E-05 
4.4’-DDT 0.33 O.WEtOO 1.55E-06 22lE-06 5.00E-04 
4.4’-DDD 0.039 o.WEtW 1.03E-07 262E-09 
4,4,-DDE 0.3 O.OOEtW l.llE-06 20lE-06 
Chlordane 0.047 O.wEtw 2.21E-07 3.15E-09 6.OOE-05 
E&in O.W10 o.WEtw 6.45E-09 1.2lE-10 3.00E-04 
Antimony 0 o.wEtw o.WEtOO O.WEtOO I.OOE-04 
Arsenic 4.9 O.wEtw 230E-05 3.29E-07 3.00E-04 
Bsium 20.2 O.WEtW 9.49E-05 1.36E-06 7.00E-02 
Bayllium 0 O.WEtW O.WEtW o.OOE too 5.WE-03 
Cadmium 0 o.ooEtw O.WE tw O.WEtw l.OOE-03 
Chomlum (II) 34 o.wEtw 1.60E-04 2.26E-06 l.OOEtOO 
Chomium (IV) 34 O.wEtw 1.60E-04 2.26E-06 
Cobal 0 O.wEtoo O.wEtOO o.WEtOo 6.00E-03 
CoPP= 13 O.OOEtW 6.1 lE-05 6.72E-07 3.70E-02 
Lead 26.5 O.OOEtW 1.24E-04 1.76E-06 
Manganese 42.1 O.WEtOO 1.96E-04 262E-06 5.00E-03 
MFlWUQf 0.05 o.wEtw 2.35E-07 3.35E-09 3.00E-04 
Nickel 65 O.WEtW 3.05E-04 4.36E-06 2WE-02 
Selenium 0.56 o.wEtw 2.72E-06 3.69E-06 500E-03 
Sihrs 1.2 O.WEtOO 5.64E-06 6.05E-06 5.WE-03 
Vanadium 17.1 O.wEtOO 6.03E-05 l.l5E-06 7.WE-03 
Zinc 175 O.OOEtOO 6.22E-04 l.l7E-05 3.WE-01 
CyanIda 4.6 O.WEtOO 2.16E-05 3.09E-07 2.WE-02 

O.WEtW O.wEtW O.WEtW 
o.wEtw o.ooE too O.OOE to0 
o.ooEtw O.OOE to0 O.OOE too 
O.OOEtW o.wEtw O.OOEtW 
O.OOEtW O.OOEtW O.oOEtw 
O.OOEtOO O.WEtOO O.oOEtOO 
O.WEtW O.OOE t 00 O.oOEtOo 
O.OOEtW O.OOE too O.OOE to0 
O.OOEtW o.ooEtw 0.00Et00 
O.WEtOO O.OOE to0 O.OOEtOo 
O.WEtW O.OOE to0 O.oOEtoo 
O.WEtOO O.OOE to0 O.OOEtOO 

CSF 
(KG-DAY/MO) 

l.lOE-02 
l.lOE-02 
1.70Etol 
9.10E too 
1.60EtOl 
3.40E-01 
2.40E-01 
3.40E-01 
1.30E too 

( 
1.60EtOO 

4.30EtOO : 
( 

( 

! 

i 

: 

; 

i 



RISK ASSESSMENT SPREADSHEET - INCIDBSTAL lNGESTlON OF SOIL (PAGE THREE) 
SITE 1 
EKPOSURE SCENARIO-INCIDENTAL INGESTION OF SOIL BY CONSTRUCTION WORKERS 
DETERMNE HAZARD INUCES MD CANCER RISK 

CHEYICM 

rfichlwoelhene 
3is(2-Eth~bxyi)phthakde 
U&in 
4eptacMor spoxida 
Dkldrln 
I.4’-DDT 
{.I’-DDD 
4,4,-DDE 
Chlordane 
En&in 
srcltimony 
4rsemk 
BMlnl 

B=vuium 
Cadmium 
:tromium (II) 
:homkrm (IV) 
:oball 

:oppa 
.ead 
Aangawso 
kcury 
Rckel 
lelenlum 
ii 
hadium 
!hC 
:yadde 

-0TAL 

HAZARD INDM HAZARD INDEX INCREYENTM 
YOUTH ADULT CANCER RISK 

O.OOE to0 O.OOE to0 244E-12 
O.OOE to0 7.9&s-05 3.19E-10 
O.OOE to0 4.07E-04 297E-09 
O.WEtOO 9.39E-04 1.59E-09 
o.wEtQo l.l3E-02 l.29E-07 
O.WEtOO 3.lOE-03 7.53E-09 
O.WEtOO o.wEtw 6.26E-10 
O.WEtW O.OOEtW 6.64E-09 
O.WEtOO 966E-03 4.1OE-OS 
O.OOEtW 262E-05 0.00EtOO ( 
O.OOEtOO O.WEtW 0.00EtW 
0.00EtOO 7.67E-02 5.92E-07 
O.OOE tw 1.36E-03 O.OOEtW 

t 

0.00Et00 o.WEtW O.WEtW 1 
O.OOE to0 o.wEtW O.WEtW 
O.OOEtW 1.60E-04 O.WEtW I 
O.OOE to0 O.OOE t00 0.00E t 00 
O.OOEtOO O.OOE to0 O.OOEtW ( 

O.OOE to0 1.65E-03 OBOE+00 
O.OOE to0 O.OOEt00 O.OOE to0 i 
O.OOE to0 3.95E-02 O.OOEtW 
O.OOEtOO 7.63E-04 o.wEtoo 
O.OOE t 00 1.53E-02 O.WEtOO 

I 

O.WE+W 5.45E-04 o.WEtW I 
O.OOEtW 1.13E-03 o.OOEtW 
O.OOE t 00 l.l5E-02 o.WEtoo 
O.OOE to0 274E-03 O.OOEtW t 

O.WEtO0 l.O8E-03 0.0OEtW 
O.WEtOO O.OOEtW 0.0OEtOO 
O.WEtOO o.OOE to0 O.OOEtW 
O.OOE too O.OOEtW O.WEtOO 
O.WEtOO O.OOEtOO O.ooEtOo 
O.OOE to0 O.OOE to0 0.00EtOO 
O.OOE to0 o.WEtW O.WEtW 
O.OOEtOO O.OOEtW O.OOEtW 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOE to0 O.WEtW 
O.OOEtOO O.OOEtW O.WEtOO 
O.OOE to0 O.OOEtW O.OOEtW 
O.OOEtW O.WEtOO O.OOE to0 

O.SQEtOS 1.72E-01 7.45E-07 

c 
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REX ASSESSMENT SPREAlM-lEET - CMiECT OEFihUk CONTACT WITH SCIL 

SITE NAME: MCAS CHERRY paw 
LOCATION: SUE2 
OATE: W1Q-l 

EXP091RE SCENARIO: CONSUUJCTloN WCXKER - SHORT TERM WFiATlON 

--- 

RELEVAM EQLWION: lXX= (CxSAxAFxPBSxEFxEO)/[BWxATx1E6) 

ihM-EFE: 
&I 

= CoNCENl-RAllON IN SUL (IvEjCG) 
= YOUTH WN SLRFACE AREA (sa Ch&DAY): 0 

!SW = ADLLT SKIN SJW/UZE AREA (?5Q CM/DAY): 6160 
Al= = ACHEFlENCE FACTOR (MQSQ CM): 1 

8 

ABS = N3SOFPTiON FFlXllON: WCS: 
(DECIMAL FAACTION) BNAZ$PESTI CIOES: 

PCBS: 
WTPLS: 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADUTEXPOSLRE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH EU’OSIRE DLRATION (YEARS): 
EO2 = IUXLT EXPOSLRE CUFiAnON (YEARS): 
BWI = BCOY WEIGHT ADCl-ESCENT (KG): 
EWZ =BCOYWGHTAlUTQ<G): 
AT1 = AVERAGlffi TlhrE (DAYS), NCMXRClNOGENS (YOUTH): 
AT2 = AVEfUGlffi TIM (DAYS), NCMXFKZINCGENS (ADUT): 
AT3 = AVERAGING TM/E PAYS), CARUNCXXNS: 

0.1 
0.05 
0.03 

0.001 

24 
260 

6 
1 

16 
70 

2190 
385 

25550 

dElEFlMlhE CCfvVERSiaV FACTORS: 
CEX = (C)‘@A SQ CMj’(AF htK3S2 W”(AB)*(EF OAYsIyEAFf)‘(EO YWS)/(AT CI4YS)/@vVKG)/(i K(i(lEB ffi) 

DOSEycun = (cFl)‘of @ES) 
CXXEatilt = (Cf-2)*(C)*(AFE) 

a1 = O.OOEt 00 
a=2= 

CANCER flSK = (CF3)*(C)*(ABS) CF3= 6.61 E-07 
6.03E-05 

J 



flisc ASSESS~~ENT SPREADSHEET - URECT cmwk CONTA(JT WTH saL (PEE TWO) 
SUE2 
EXF’OSIJRE SCElMFlIO: CON~ON WCMER - SHDRT TERM WRATlON 
C&Cl&ATE WSES: 

MEMCN_ 

Tduerle 
XylGWS 
hrbezde 
konEphlhene 
nucrene 
fvaTacene 
Phanmlhene 
Rwanthww 
R/r- 
Bemo@)an~acane 
aKysem 
bls(2-Ethylhexyl)phttratats 
Butylbamylplfielate 
Banzo@)fluwnthene 
Benzo&)fluuanthene 
Benzo@)pqrene 
Indeno(1 P,3-cdjpjrene 
3lbenz@,h)anthacene 
3emob,h.l)paylana 
reldrin 
I$‘-DOE 
Zn&in 
gwnma-Chlcfdane 
taw-12w 
SrSWllC 
slum 
3arylllum 
kimbum 
LIwrnlum @I) 
3llu-nlum m 
zotif31t 

?z= 
btkwt0nasa 
*WY 
wall 
jelenium 
skw 
lamdum 
!hc 

0.0091 0.01 0.00Et00 
0.0069 0.01 o.ooEtw 

0.11 0.01 O.OOEtW 
0.1 0.01 O.WEtW 

0.11 0.01 O.WEtOO 
0.42 0.01 O.WEtW 

1.3 0.01 O.WEt 00 
3.7 0.01 O.WE+W 
3.4 0.01 O.WEtW 
2.6 0.01 O.WE+W 
2.4 0.01 O.WE+W 

0.77 0.01 O.WE+W 
0.08 0.01 O.OOE+ 00 

2.9 0.01 O.WEtW 
1.4 0.01 O.WEtW 
2.4 0.01 O.OOEtW 

0.97 0.01 O.OOEtW 
0.37 0.01 O.WEtW 
0.96 0.01 O.OOE+W 

0.0054 0.01 0.00E+00 
0.00011 0.01 O.WEtW 

0.0013 0.01 O.WEtW 
0.00093 0.01 O.OOEtW 

3.1 0.01 O.WEtW 
5.2 0.001 O.OOEtW 

12.9 0.001 O.WEtOO 
0 0.001 O.OOEtW 

2.2 0.001 O.OOEtOO 
17.6 0.001 0.0oEt00 
17.6 0.001 O.WEtOO 

‘0 0.001 O.WEtW 
17.9 0.001 O.WEtW 
51.1 0.001 O.WEtOO 
26.2 0.001 O.OOEtW 

0.5 0.001 o.WEtW 
19.9 0.001 0.0oEt00 
0.26 0.001 O.OOEtOO 

0 0.001 o.oOEtOO 
9.1 0.001 O.OOEtW 

57.5 0.001 O.OOEtW 

ABSOAPllON 
FRACTICN 

DERMK 
AMUAL YOUTH ANNUAL ADUT LlFETlME AVERAGE RR) 

DOSE (MG/?CWAY) DOSE (WWNI DOSE OK%WWXW WWWWl 

5.46E-09 
4.16E-09 
6.63E-06 
6.03E-06 
6.63E-06 
2.53E-07 
7.64E-07 
2.23E-06 
2.05E-06 
1.57E-06 
1.45E-06 
4.64E-07 
4.82E-06 
1.75E-06 
0.44E-07 
1.45E-06 
5.85E-07 
2.23E-07 
5.79E07 
3.25E-09 
6.63E- 11 
7.64E- 10 
5.61E- 10 
1.67E-06 
3.13E-07 
7.76E-07 
0.00Et00 
1.33E-07 
1 .OBE-06 
l.O6E-06 
O.OOEtOO 
l.O6E-06 
3.06E-06 
1.56E-06 
3.01E-00 
1.20E- 06 
1.57E-06 
O.OOEtOO 
5.40E-07 
3.47E-06 

7.84E- 11 
5.94E- 11 
9.47E- 10 
6.61E-10 
9.47E- 10 
3.62E-OS 
l.l2E-06 
3.1SE-06 
293E-06 
2.24E-09 
2.07E-06 
6.83E-OS 
6.69E- 10 
P.SOE-06 
1.21E-09 
2.07E-06 
6.35E-09 
3.lSE-09 
6.27E-OS 
4.65E- 11 
9.47E-13 
l.l2E-11 
6.01 E- 12 
2.67E-06 
4.40E-09 
l.llE-08 
O.WE+ 00 
1.69E-09 
lS2E-06 
1.52E-06 
o.wE+w 
1.54E-06 
4.40E-06 
2.26E-08 
4.31 E- 10 
1.71 E-06 
2.24E- 10 
O.WEtW 
7.64E-OS 
4.95E-06 

2.00E-01 
2.WEtOO 
O.WEtOO 
3.WE-02 
2.WE-02 
1 .SSE-01 
O.WEtOO 
2.WE-02 
1.95E-02 
O.WEtW 
o.wEtoo 
1 .OOE-02 
1 .OOE-01 
O.WE+OO 
O.WEtOO 
O.WEtOO 
O.WEtOO 
O.OOEtOO 
0.00EtOO 
2.50E-04 
O.WEtOO 
1.95E-04 
4.00E-05 
O.WEtOO 
2.65E-04 
2.60E-03 
5.00E-05 
5.OOE-05 
2.WE-02 
O.WE+OO 
4.00E-04 
2.22E-02 
O.OOEtOO 
1.50E-04 
2.10E-05 
3.WE-03 
4.WE-03 
1 .OOE-03 
7.WE-05 
7.50E-02 

O.OOEtOO 
O.OOEtOO 
4.00E-02 
O.OOEtOO 
0.00Et 00 
0.00EtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
1.46EtOO 
1.46EtOO 
2.60E-02 
O.OOEtOO 
1.46EtOO 
1.46EtOO 
4.67EtOl 
1.46EtOO 
730EtOl 
O.OOEtOO 
O.OOEtOO 
4.25E-01 
O.OOEtOO 
163EtOO 
9.06EtOO 
1.69EtOO 
O.OOEtOO 
4.30Et02 
OOOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OoEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00EtOO 
O.OOEtOO 
O.OOEtOO 
000EtOO 
OOOEtOO 
0.00EtOO 



RISC ASSESSM3G SPREADSHEET - DIRECT CEFWAL CONTACT WlTH SOIL (PAGE THREE) 

EXPOSJRE SCENARIO: CONSTflUCTloN WOMER - SHORT TERM Wf=ATlON 
[ CETEFIMM HAZAFII INDICES AND CANCER RISK: 

I HAZARD INDEX HAZARD INDEX INCREMENTK 

1 
CHEMCU- YOUTH Mu1 CdNcER FEK 

Toluene 
XylUlElS 
Phenanttrene 
fluoranth8ne 

PVrenfJ 
Eh-zo~)anlhraane 

w-e 
bls(2-EthYlh~)phth&~e 
EhlZO@)flUtralllttellE 
Benz~)fluaanthen9 

I Benzo(e)pyrene 
koclcr-1280 
kS8IllC 

E3ixlum 
1 altmllunl Qll) 

Chrunlum (VI) 
Le3d 
Mqpnese 

WC-Y 
Nickel 
Vanadum 
Zinc 

i TOTK 

O.OOE+OO 2.74E-08 
O.OOE+OO 2.08E-09 
OBOE+00 O.OOE+OO 
O.OOE+OO l.l2E-04 
O.OOE+OO l.O5E-04 
O.OOEtOO OBOE+00 
O.OOE+Oo O.OOE+OO 
O.OOE+OO 4.84E-05 
O.OOE+OO OBOE+ 00 
O.OOEt 00 O.OOE+OO 
O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEt 00 l.lOE-03 
O.OOEtOO 2.78E-04 
O.OOEtOO 5.30E-05 
O.OOEtOO O.OOEtOO 
O.OOEtOo O.OOE+OO 
O.OOEtOO l.O5E-02 
O.OOEt 00 1.44E-03 
O.OOEtOO S.OOE-04 
O.OOE+OO 7.84E-03 
O.OOEtOO 4.62E-05 
O.OOE+OO O.OOEt 00 

0.00E+00 2.19E-02 

O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
3.27E- 08 
3.02E-08 
1.88E- 10 
3.65E-08 
1.76E-08 
l.OlE-06 
2.42E-07 
8.48E-09 
O.OOEt 00 
O.OOEtOO 
0.00Etoo 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 - 

1.37E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: MCAS CHERRY POW1 
LOCATION: SITE 2 
DATE: 05/18J94 

HAZARD INDICES AND INCREMeJTM CANCER RISKS ARE CALCULATE0 BY THIS SPREADSHEET. 
MPOSURES THROUGH PICAINGESTION ARE CONSIDERED. 
ASSUMPllTIONS ARE OUTLINED BELOW. 

I EKPDSURE SCENARIO-INCIDENTAL INGESTlOW OF SOIL BY CONSTRUCTION WORKERS 

I RELEVANT EQUATloN: IEK;: (CxlR xFixEF xEol(BWxATxlE6) 

wlwE C = MEAN CoNCENTRATloN IN SOK SAMPLE (MO/KG) 
IR = SOlL WGESTloN RATE (MQIEVEHT) 
EF = MPOSURE FREQUENCY (EVWTSIYEAR) 
Fi = FRACTION FROM CC+ITAM(NATED SOURCE 
ED = MPOSURE ummotd (YEARS) 
BW = BODY WBQHT (KQ) 
AT = AVERAGING TIME (DAYS) 

I ENTER IHPUT PARAMETERS: 
3 

I AWLT: YOUTH: 

IR: 466 IR: 0 
EF: 250 EF: 850 
FI: 1 Fi: 1 
ED: 1 ED: 6 
Bw: 70 BW: 15 
AT(CAR): 25550 AT(CAR): 25550 
ATQJON): 865 AT(HON): 2166 

DETERMNE CONVERSION FACTORS: , 
ADUT: YOUM: ADULT/YOUTH (CANCER RISK): 

CF: 4.70E-66 (AVG ANNUM DOSB CF: O.OOE to0 (AVQ ANNUM DOSE) CF: 6.71E-66 



RISK ASSESSUENT SPREADSHEET - lNCIDl3TAL INGESTlOW OF SOIL (PAGE TWO) 
SITE 2 
EKPOSURE SCWARIO-INCIDENTAL INGESTION OF SOIL BY CONSTRUCTION WORKERS 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANNUM LIFETINE AVERAGE 
CHEMICAL C (MGIKG) DOSE (YGIKGIDAY) DOSE (Ma/KG/DAY) DOSE (YG/KG/DAY) 

T&MM, 0.0091 
XybllOJS 0.0089 
Crbuok 0.11 
ACOMphth0IlS 0.1 
FkraOm, 0.11 
Anlhacene 0.42 
PhOllallth~~ 1.3 
FluaanthsM 3.7 
P~sns 3.4 
Senzo(a)antkacene 26 
ChySWlO 24 
bk(2-Eth#mxyi)ph6wdm~ate 0.77 

~m=mP~~ 0.06 
Bonzo@)fhuanthena 2.9 
Benzo(lr)flufxanthene 1.4 
Benzo(a)pyena 24 
lndano(l.2.3-cd)pyene 0.97 
Dibmz(a,h)anthacene 0.37 
Benzo(~ hi)paykne 0.96 
Dkldrin 0.0054 
4,4,-DDE 0.OoO11 
Efldifl 0.0013 
gemma-Chkxdatw o.OOo93 
&mckr-1260 3.1 
ARank 5.2 
tImhim 12.9 
BsryRhlnl 0 
Cecimlum 22 
Chomiwn (II) 17.6 
Chomhnll (VI) 17.6 
CobaR 0 

COPP= 17.9 
-sad 51.1 
kltl@anese 26.2 
lAaculy 0.5 
Jkkel 19.9 
S&&m 0.26 
NIV6 0 
Jmadium 9.1 
!inc 57.5 

O.WEtW 4.2?E-08 
O.WEtOO 3.24E-08 
OWEtOO 5l?E-07 
O.WEtW 4.?OE-07 
O.WEtW 5.1?E-07 
O.WEtW l.S?E-06 
O.OOEtW 6.11E-06 
o.wEtw l.?4E-05 
O.WEtOO 1.60E-05 
O.WEtW 1.22E-05 
o.WEtOo l.l3E-05 
o.wEtw 3.62E-06 
O.WEtOO 3.76E-07 
O.WEtW 1.36E-05 
O.WEtW 6.58E-08 
O.WEtOO l.l3E-05 
O.WEtW 456E-06 
O.wEtW 1.74E-06 
O.WEtOO 4.51E-06 
O.WEtW 2.54E-06 
O.OOE to0 5.1?E-10 
O.WEtOO 6.11E-09 
O.WEtW 4.3?E-09 
O.WEtOO l.J6E-05 
o.WEtW 244E-05 
o.wEtw 8.06E-05 
O.WEtOO O.WEtW 
O.WEtW l.O3E-05 
O.WEtW 8.2?E-05 
O.OOEtW 8.27E-05 
O.WEtW O.OOE to0 
O.WEtW 8.41E-05 
O.WEtW 240E-04 
O.WEtW 1.23E-04 
O.WEtOO 2.35E-08 
O.WEtW 9.35E-05 
O.WEtW 1.22E-06 
O.WEtW O.OOEtOO 
O.WEtW 4.2?E-05 
O.WEtOO 2.70E-04 

8.11E-10 
4.83E-10 
7.38E-09 
6.?lE-09 
?.38E-09 
282E-06 
6.?2E-08 
2.48E-07 
228E-07 
l.?4E-07 
1.6lE-07 
5.1?E-08 
5.3?E-09 
1.95E-07 
9.39E-06 
1.61E-07 
651E-08 
248E-06 
644E-08 
3.62E- 10 
?.36E-12 
8.72E-11 
6.24E-11 
206E-07 
3.49E-07 
8.66E-07 
OWE tw 
1.48E-07 
l.l8E-06 
l.l8E-06 
O.OOEtW 
1.20E-06 
3.43E-06 
l.?6E-06 
3.35E-08 
1.34E-06 
l.?4E-08 
OOOEtOO 
6.11E-07 
3.66E-06 

RFD CSF 
(MO/KG/DAY) (KG-DAY/MO) 

2.00E-01 
2.0OE too 
3.0OE-05 

0.06 
0.04 

0.3 

002 
9 1oEtoo 
1.6OE to1 
3.4OE-01 

4.OoE-02 
3.00E-02 

2.OOE-02 
0.2 

8.0OE-03 
3.?OE-02 

0.0005 
5.WE-03 

0.0003 
0.00006 

3.OOE-04 
?.ooE-02 

0.005 
0.001 

l.OOEtOO 

0.006 
0.037 

5.0OE-03 
3.OOE-04 
200E-02 

0.005 
0 005 

?.OOE-03 
XOOE-01 

?.3OE-01 
?.30E-01 
1.4OE-02 

?.3OE-01 
?.3oE-01 
7.3OE to0 

0 
. 

1.3 
7.70E to0 
l.aoE to0 c 



RISK ASSESSUENT SPREADSHEET - INCIDmTM INGESTION OF SOIL (PAGE THREE) 
SITE 2 
EXPOSURE SCWARIO-INCIDENTAL MIGESTICN OF SOIL BY CONSTRUCTION WORKERS 
DElERMNE HAZARD INDICES AND CANCER RPM 

CHEUICM 

Toluene 
Xylsrms 
Cebazok 
Acenephthene 
FhKNOM! 
Anthacene 
PhetMMtVOne 
FJuormlheno 
Pyene 
Ebnzo(a)anthacaw 
ChyWllt3 
bii(2-Eth@hexyl)pMhakite 
Bu!y8mzylphthalae 
Senzo@)Rutxanthene 
6enzo(k)flufxanthene 
Benzo(a)pyene 
Indeno(l,23-cdjpyene 
Dihmz(~h)anthacene 
Benzo(g~i)payiene 2 
DlsMn 
4,4.-DDE 
En&k 
gamma-Chkrdane 
Am&w-12a 
Awenk 
Baium 
BaylUum 
Cadmhsm 
Chomium (#I) 
ChomkJm (VI) 
Cob& 
CoPW 
Lead 
Yangamse 
Macury 
Nkkel 
Seknlum 
SIIVU 
VlnadiUlll 
zinc 

TOTAL 

HAZARD INDEX HAZARD INDM INCREMENTAL 
YOUTH ADULT CANCER RISK 

O.WEtOO 214E-07 O.OOEtW 
O.OOE to0 1.62E-08 O.OOE to0 
O.WEtW 1.72E-02 1.48E-10 
O.WEtW 7.83E-06 B.llE-08 
O.OOEtW 1.29E-05 l.l8E-07 
O.WEtW 6.56E-06 9.58E-09 
O.WEtW O.WEtW O.WEtOO 
O.WEtW 434E-04 O.WEtW 
O.OOEtW 5.32E-04 O.WEtw 
O.OOE to0 O.WEtW 1.2?E-07 
O.WEtW O.WEtW l.l8E-07 
O.WEtlMl l.BlE-04 7.23E-10 
O.OOEtW l.BBE-06 O.WEtOO 
O.OoEtW 0.06EtW 1.42E-07 
O.WEtW 0.06EtW 6.86E-08 
O.WEtW O.WEtW l.l8E-08 
O.OOEtW O.WEtW 4.75E-06 
O.WEtOO 217E-04 1.6lE-07 . 
O.WEtOO 1.22E-04 O.WEtOO . 
O.WEtW 507E-05 O.WEtW cl) 
O.WEtW l.O3E-07 251E-12 * 

O.OOE tW 2.04E-05 O.WEtOO 
O.OOE to0 7.28E-05 B.llE-11 
O.OOEtW O.WEtW 1.60E-06 
O.OOE to0 8.14E-02 6.28E-07 
O.OOEtOO 8.66E-04 O.OoEtoO 
O.WEtOO o.wEtW O.OOEtOO 
O.OOE to0 l.O3E-02 0.06EtOO 
O.WEtW 6.276-05 O.WEtOO 
O.WEtOO o.WEtW O.WEtoO 
O.WEtOO o.WEtW O.OOE t 00 
O.WEtW 22?E-03 O.OOE too 
O.OOE to0 O.OOEtW O.OoEtoo 
0.00Et00 2.46E-02 O.WEtw 
O.OOE to0 ?.83E-03 0.ooEtoo 
o.wEtoo 4.6?E-03 O.OOE too 
O.OOE to0 2.44E-04 O.OOE t 00 
O.OOE t 00 0.00Et00 O.OOEtW 
O.OOEtOO 6.11E-03 O.OOEtW 
O.WEtOO s.WE-04 O.WEtW 

O.OOE+OS l.SbE-01 4.2SE-06 
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I RISC ASSESSMNT SPREADSHEET - UFiECT CERMAL CONTACT HllTH SolL 

SITE NAM: WAS CHERRY Pam 
LOCATION: STE3 
ONE: WltM34 

EXPOSURE SCENARIO: CCNSl-FiLlCl-lON WOfXEFl - SHORT TERM WFiAllON 

RREVANT ECMlATIDN: DEX= (CxSAxAFxABSxEFxED)/(EWxATxlE6) 

WI-EFE: C = CONCENTRATION IN SDL (hG,tG) 
SAl = YOUTH WN SURFACE AREA (Sa Ck&DAY): 0 
St2 =ADUTSQNStJWACEAREA(SQCMjl34Y): 6160 
AF = AWERENCEFACTOFI QIlrC$3Q CM): 1 

MIS = ABSDFPTION FlwcTIoN: vocs: 0.1 
8 

I QECIMAL FRACTION) WWj’PESllCYDES: 0.05 % 

I 

PCEIS: 0.03 
MZTALS: 0.001 

? 

I 

0 

EF 1 = YOMH EXPOSURE FREQLENCY (DAYE$YEAR): 24 

I 
EF2 = ADUT EXPDSL43E FFiE(JJENCY (DAYS/YEAR): 250 G 

i 
ED1 = YOLITH EXPOSURE DLRATIDN (YEARS): 6 
ECD = ADUT EXPOSURE DURATION (YEARS): 1 iis 

I 
BWI = BCOY WEIGHT AWLESCENT (KG): 15 
EMQ =EtDDYWOGHTAOUT~G): 

2 
70 A 

AT1 = AVEFMGING TIME (DAYS), NONCMUJNCXXNS (‘farm): 2190 
AT2 = AVERAGING TllK QAYS), NCNUWCINDGENS (ADUeT): 365 
AT3 = AVEFIAGING TlhrE (DAYS), CARCINOGENS: 25550 P 

DETERMIM COMIDISON FACTOAS: 
CEX = (c)‘@A SQ Chd)*(AF MQSQ CM)“(ABS)*(EF DAYWEAFfj*(ED YEMS)/(AT IXYS)/(EWKG)/(t KC$‘lEB ffi) 

IXlSEywh = (CFt)‘(C)*(ASS) CFl = 0.00E+oo CANCER RSK = (w3)*(C)*(ABs) cF3= 6.61E-07 
DgSEaciln = (cFg*(CJ*(As) (x2= 6.03E-05 
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fl19< btssEssw~~ SPREMS~ET - DIRECT LIEF~MRL CONTACT wTti saL (PAGE Two) 
sTE3 
3OWSWlE SCENARIO: CCEISTFIUCTION WCFKER - SHORT TERM DURATION 
%LCLlATE Wf33: u3iMK 

ABSORPTION ANNUAL YaJTH AhNLlK. AJXLT LIFETIMZ AVISlACE RfO 
WEMCAL c wwc) FFlMXKlN DOSE (bE/KGlDAY) DOSE (WWWIAY) WE WGIKGIDAY) NW-V 

*Iurn 
3eytYum 
=hmnlum (II) 
zllrmum t-4 
=otalt 

zr 
lhiMlQWSe 
wary 
Jenedum 
Lll-lC 

0 0.001 
0 0.001 

11.6 0.001 
11.6 0.001 

0 0.001 
0 0.001 

5.4 0.001 
18.4 0.001 
0.11 0.001 

6.6 0.001 
0 0.001 

O.OOE+00 O.OOE+OO O.WE+OO 2.80E-03 
0.00E+00 O.OOE+OO O.OOE+OO 5.00E-05 
0.ooE+ 00 7.11E-07 l.O2E-06 2.00E-02 
O.WE+W 7.11E-07 l.O2E-06 1 .WE-04 
O.OOE+OO &WE+00 O.OOE+W 4.WE-04 
o.wlE+w O.WE+W O.WE+ 06 2.22E-02 
O.WE+W 3.25E-07 4.65E-09 0.00E+00 
0.00E+00 l.llE-06 1.58E-06 1.50E-04 
O.WE+ 00 6.63E-OS 0.47E- 11 2.10E-05 
O.OOE+OO 5.16E-07 7.4lE-OS 7.WE-05 
O.WE+OO O.OOE+OO O.WE+W 7.50E-02 
o.wEtoo O.OOE+W o.WE+W 0.00E+00 
O.WEiOO O.OOE+W O.OOE+W O.OOE+ 00 
O.WE+W O.OOE+OO O.WE+W O.OOEiW 
O.WE+OO O.WEiOO O.WE+ 00 O.OOE+OO 
0.00E+00 O.OOE+OO O.WE+W O.OOE+ 00 
O.WEiOO O.OOE+OO O.WE+W O.WE+W 
O.OOE+ 00 O.OOE+OO O.OOE+W O.OOEtOO 
O.OOE+OO 0.00E+00 o.WE+W o.wE+oo 
O.WE+W O.OOE+W O.OOE+W o.ooE+w 
0.00E+00 O.OOE+OO O.WE+W O.WE+OO 
O.WE+OO O.OOE+OO O.OOE+OO O.WE+OO 
O.OOE+ 00 O.OOE+OO O.WE+OO o.wE+oo 
O.OOEt 00 0.00E+00 O.OOE+W O.WE+ 00 
O.OOE+W O.WE+W O.OOE+ 00 0.00E+00 
0.00E+00 O.OOE+OO o.WE+ 00 O.WE+OO 
0.00E+00 O.OOE+OO O.WE+ 00 O.WE+OO 
O.WE+OO 0.00E+00 O.OOE+ 00 O.OOEt 00 
O.WE+W O.OOE+OO O.OOE+W O.OOE+ 00 
O.OOE+ 00 0.00E+00 O.WE+ 06 o.wE+oo 
O.OOE+OO O.OOE+OO O.WE+ 00 O.OOE+OO 
O.OOE+ 00 0.00E+00 O.WE+ 00 o.WE+OO 
O.OOE+OO 0.00E+00 O.OOE+ 00 O.OOE+00 
0.00E+00 O.OOE+OO 0.00E+00 O.OOEt 00 
O.wE+OO 0.00E+00 O.WE+ 00 0.00E+00 
0.00E+00 O.OOE+OO O.WE+W o.OOE+OO 
O.OOE+OO O.OOE+Oo O.OOE+ 00 o.wE+oo 

0.00E+00 
4.30Et02 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
0 00E+00 
O.OOE+OO 
o.WE+OO 
O.OOE+OO 
0.00E+00 



RIG< ASSESSMENT SPREADSHEET - O~RECT OERMAL CONTACT wm saL (PAGE THREE) 
SITE3 
%POSUFiE SCEIWRIO: CCPJSTRUCTlON WOR(ER - SHDRT TERM DURATION 
XTERMlN! HAZAFU INDICES AND CANCER RISK: 

tMEMC# 

*lum 
3aylllum 
Jvomlum Qll) 
xlrunlun (VI) 
zclohlt 

27 
ulmgrinese 
m=Y 
Janadm 
ZlflC 

‘OTU- 

HAZAFID INDEX HAZARD INDEX INCREMENT& 
Y0Lm-l Mu1 CANCER l3sK 

O.OOE+OO O.OOE+ 00 o.OOE+W 
0.00E+00 0.00&00 O.WE+OO 
O.WE+OO 3.56E-05 O.WE+OO 
O.OOE+OO 7.11E-03 O.WE+OO 
O.WE+W O.OOE+ 00 O.WE+OO 
O.WE+OO O.WE+W 0.00E+00 
O.WE+ 00 O.WE+W O.WE+W 
O.OOE+OO 7.3BE-03 O.WE+W 
O.OOE+OO 3.16E-04 O.WE+ 00 
O.WE+OO 7.4lE-03 O.WE+ 00 
O.WE+W O.WE+ 00 .O.WE+ 00 
O.OOE+ 00 O.WE+ 00 O.WE+oO 1 
O.OOE+ 00 O.WE+ 00 O.WE+OO 
O.WE+W O.WE+W O.WE+W 
O.WE+ 00 O.WE+OO O.WE+ 00 ii 
O.WE+W o.WE+W O.WE+OO 
O.WE+ 00 o.WE+w O.WE+OO 2 

O.OOE+ 00 O.OOEt 00 O.WE+OO 
0.00E+00 O.WE+W O.WE+OO 

G 

O.OOE+OO O.OOE+ 00 O.WE+OO 
O.WE+ 00 O.WE+W O.WE+ 00 (: 

O.OOE+ 00 O.OOE+ 00 O.WE+OO 
O.WE+OO o.OOE+OO O.WE+OO 

2 

o.wE+w O.WE+ W O.WE+ 00 2 
O.WE+ 00 O.WE+ 00 O.WE+W 
O.WE+OO O.WE+ 00 0.00E+00 
O.OOE+OO O.WE+W O.WE+OO 3 
O.OOE+OO O.OOE+ 00 O.WE+W 
O.WE+oO O.OOE+W O.OOE+ 00 
O.OOE+OO O.OOE+OO O.WE+OO 
O.OOE+ 00 o.WE+OO O.WE+W 
O.WE+I 00 O.OOEiW o.wE+w 
O.WE+W O.OOE+ 00 o.WE+OO 
O.WE+00 O.OOEt 00 o.WE+OO 
O.OOE+W o.OOE+ 00 O.WE+OO 

OBOE+ 00 2.23E- 02 0.00E+ 00 



I--- 
RISK ASSESSYENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: MCAS CHERRY PONT 
LOCATION: SITE 3 
DATE: OS/w94 

HAZARD INDICES AND INCREMENTAL CANCER RlSIcs ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTlON ARE CONSIDERED. 
ASSUMPTIONS ARE OURNED BELOW. 

EKPOSURE SCB(ARIO-INCIDENTAL INDESTIOW OF SOIL BY CONSTRUCTION MRKERS 

RELEVANT EQUATlON: IEX= (CxIRxFixEF xEO)/(BWxATxlE6) 

WHERE C = MEAN CCNCBJTRATlCN H SOK SAMPLE (MGIKG) 
IR = SOK INGESTION RATE (MGIEVWT) 
EF = MPOSURE FRMUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CCINTAMHATED SOURCE 
ED = EXPOSURE LNJRATICN (YEARS) 
BW = BODY WEOHT (KG) 
AT = AVERAGlNQ TIME (DAYS) 

ENTER INPUT PARAMETERS: 

ADULT: YOUlH: 

IR: 
tz 

IR: 0 
EF: EF: 359 
Fi: 1 Fi: 1 
ED: 1 ED: 6 
Bw: 70 BW: 15 
AT(CAR): 25550 AT(CAR): 25556 
AT(NCN): 365 ATNON): 2190 

DEIERMNE CCNVERSIa FACTORS: 
ADUT: YOUTH : ADUT/YWTH (CANCER RISIQ: 

CF: 4.70E-06 d@VG ANNUM DOSQ CF: O.OOE+W (AVG ANNUM DOSQ CF: 6.71 E-08 



- 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGEST1013 OF SOIL (PAGE TWO) 
SITE 3 
EXPOSURE SCFEIARIO-INCIDENTAL INGESTION OF SOIL BY CONSTRUCTION WORKERS 
CXCULATE DOSES: 

YOUTH ANNUM ADUT ANNUM LIFETIYE AVERAGE RFD CSF 
CHEYICAL C (Uo/KG) DOSE (MO/KG/DAY) DOSE (Ma/KG/DAY) DOSE (NO/KG/DAY) (UG/KG/DAY) (KG- DAY/UC) 

Barium 0 
Bqllium 0 
Chomium (Ill) 112s 
Chomium (VI) 11.8 
Cobalt 0 

CoPPa 0 
Lead 5.4 
Manganese 18.4 
MUCUry 0.11 
Vmdium 8.6 
zinc 0 

O.WE+OO 
O.OOE t 00 
O.OOE to0 
O.OOE+W 
O.WEtW 
O.WEtW 
O.OOE to0 
O.OOEtW 
O.WE+W 
O.OOE+OO 
O.WEtW 
O.OOE t 00 
O.WE+W 
O.OOE+W 
O.WEtW 
O.WE+W 
O.OOE+OO 
O.WE+W 
O.OOEtW 
O.OOE+W 
O.WEtOO 
O.WEtW 
O.OOE+OO 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.OOEtW 
O.OOE+W 
O.WEtW 
o.wE+w 
O.OOEtW 
O.OOEtW 
O.WEtW 
O.WEtOO 
O.WE+OO 
O.WEtOO 
O.WEtOO 
O.WEtW 

O.OOE to0 
O.OOE t 00 
5.54E-05 
5.54E-05 
O.OOE to0 
O.OOE too 
2.54E-05 
8.64E-05 
5.17E-07 
4.04E-05 
O.OOEtOO 
O.OOE t 00 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.OOE+W 
O.OOE+W 
O.OOEtOO 
O.WEtOO 
O.OOEtOO 
0.ooEt00 
O.OOEtW 
O.OOEtW 
O.OOEtW 
O.OOEtOo 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOo 
O.WEtOO 
O.WEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtW 
O.OOEtOO 
O.OOE to0 
0 OOEtOO 
O.OOEtOO 

O.OOE to0 
O.OOE to0 
7.92E-07 
7.92E-07 
O.OOE +00 
O.OOE to0 
3.62E-07 
1.23E-06 
7.38E-09 
5.77E-07 
O.OOE to0 
O.WE+OO 
O.WEtOO 
O.WEtOO 
O.WEtoo 
O.WEtW 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtW 
O.WEtOO 
O.WEtOO 
O.OOE +OO 
O.WEtOO 
O.OOE to0 
O.OOE+W 
O.WEtW 
O.WEtOO 
O.OOEtOO 
O.OOE to0 
O.WEtOO 
O.WE+OO 
O.WEtOo 
O.WEtoo 
O.OOE+OO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE too 
0.00Et00 

7.00E-02 
S.OOE-03 4.30E too 
l.OOE to0 
500E-03 
&WE-03 
970E-02 

5.WE-03 
3.WE-04 
7.OOE-03 
3.00E-01 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
SITE 3 
EXPOSURE SCWARIO-INCIDENTM INGESTION OF SOIL BY CONSTRUCTION WORKERS 
DETERMNEHAZARD NIXES AND CANCER RISK 

HAZARD INDM HAZARD INDM INCREYENTM 
CHEMICAL YOUTH ADULT CANCER FUSK 

Barium O.WEtOO O.WE+W O.OOEtOO 
Reryllium O.WEtW O.WE+W O.WEtOO 
Chomlum (Ill) O.WEtOO 5.54E-05 O.WEtOO 
Chomium (VI) O.WEtW l.llE-02 O.WEtOO 
cobat O.WEtOO O.WE+W O.WE+OO 

Coppa O.WEtW O.WE+W O.WE+W 
Lead O.WEtOO O.WE+W O.OOEtOO 
MMQ.3IWSB O.WEtW 1.73E-02 O.OOEtOO 
Msrcury O.OOEtOO 1.72E-03 O.OOE to0 
Vanadium O.WEtOO 5.77E-03 O.OOE+OO 
Lhc O.WEtOO O.WEtW O.OOEtOO 

o.wEtw O.WE+W O.WE+W 
O.WEtW o.wEtw o.wEtw 
O.WEtOO O.WEtW o.wE+OO 
O.OOEtOO O.wE+w o.ooE+W 
O.WE+W O.OOEtW O.WEtOO 
O.OOE t 00 O.OOEtW O.OOEtOO 
O.OOE to0 O.WE+W O.OOEtOO 
O.OOE to0 O.WEtOO O.OOEtOO 
O.OOE t 00 O.WEtW O.OOE +00 
O.OOEtOO O.WE+W O.OOE+OO 
O.WEtOO O.WEtOO O.WEtOO 
O.WEtW o.wEtw O.WEtOO 
O.OOEtW O.WEtOO O.WEtOO 
O.OOE to0 O.WE+W O.WE+OO 
O.WEtOO O.WEtW O.WE+W 
O.OOEtoO O.WEtW O.WEtW 
o.WEtOO O.WEtW O.OOE to0 
O.OOEtOO O.WEtW O.OOE to0 
o.oOEtW O.WEtW O.WE+W 
O.WEtOO O.WE+W O.WEtOO 
O.WEtW O.WEtW O.WEtOO 
O.WEtOO O.WEtW O.OOEtOO 
O.OOE tO0 O.WEtW O.OOE+W 
O.OOE t 00 o.WE+W O.OOEtOO 
O.WEtOO o.OOE+W O.OOE to0 
O.WEtW O.WEtW O.OOEtOO 
O.WEtW O.WEtW O.OOE to0 
O.WEtOO O.WEtW O.WEtOO 
O.OOEtW O.WE+OO O.WEtOO 

TOTM O.OOE+W 3.59E-02 O.OOE+ 00 



RIsc AssEssmta SPRwmiEm - DIRECT mmm CONTACT WTH saL 

STE NIUIE: MCAS CHERRY Paw 
LOCATION: STE 4 
DATE: Wl6lsr 

DU’OSJRE SCENARIO: CClNSTRLJCTlON WA - SHORT TERM DURATION 

RaEVANT EQWTICN: EEX= (CxSAxAFxABSxEFxED)/(l3WxATxtE6) 

.~ -- 

UVtER: C = CONCEN-IRATION IN SDlL (IG,lG) 
= YOLJTH MN SLRFACE AREA (SQ MAY): 

& =ADUTSKiNSW1FACEAJ=lEA(SQCM/DAY): 
AF = ALYiEf?ENCE FACTOA (MG/SQ CM): 

ABS = bv3mnoN FRAIcTIm: vocs: 
@ECIhML FRACTION) ElN4S’l’ESTlCtDES: 

PCffi: 
MET#S: 

Et=1 = YOUTH MPOSJHE FREQLENCY (DAYWEAR): 
EF2 = ADUT EXPOGLRE FRECUENC7 (DAYS/YEAR): 
ED1 = YOUTH MPOSURE DLRATlDN (YEAFS): 
ED2 = ADUTEXPOSLRE CURATlDN (YEARS): 

= EIDOY WEIGHT ADDLESCENT (KG): 
E = BCEJY WEIGHT ACUT VG): 
AT1 = AVERAGING TllME (DAYS), NONCARCINCXXNS (YUJll-l): 
AT2 = AVERGING TIM: (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AVEFMXUG TlhAE (DAYS), CARQNQGENS: 

0 
6160 

1 

0.1 
0.05 
0.03 

0.001 

24 
250 

6 
1 

16 
70 

2160 
365 

25550 

lZElERMW CoMlERSoN FACTORS: 
m = (c)‘t- SQ CM)*w MCirSQ CM)*i’=)*(EF DAYWEAW@D YEJ’=)/(AT aAYS)/(SWKG)/(l KfJt EB ffi) 

I WSEyouIh = (CFl)*(C)*@BS) a1 = O.OOE+ 00 CANCER Rs?c = (w3)‘(qf(ABS) C.f3= 6.61E-07 
DDSEahlt = (CFg*(C)*(AES) cF2= 6.03E-05 

L 



313C ASSESSMENT SPREADSHEET - URECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
sTE4 
3PO!!iURE SCEN4FlIO: CCNSTfWCTloN WClXER - SHORT TERM CURATION 
XCUATE WSZ: 

XiEMCK C WWGI 

0.028 
0.13 

0 
4.6 

0 
0 
0 

14.8 
14.8 
61.0 

0 
25.6 
28.7 

0.1 
0 

0.28 
0 

27.8 
39 

0.00 

ABSOFtPTION 
FRACTION 

MUAL YOUTH ANNLIK AOUT LIFETIME AVERAGE 
WSE (MG1)<13/oAY) DOSE (MQKGIDAY) WSE (MG/lWDAY) 

COClrr-126tl 
%(2-Ethyihexyl)phtlate 
hlmony 
hi!-llC 
Mum 
hylllum 
Mmium 
awuTllum (MI) 
llrunlum QA) 
IalAt 
m= 
.eed 
&nQenese 
Wf=Y 
Jld<el 
33l8rllum 
jllwr 
fanadum 
!klC 
zy8rllde 

0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0.01 

O.OOE+00 1.69E-08 2.41E- 10 
O.wE+OO 7.84E-08 l.l2E-09 
o.wE+oo 0.00E+00 O.OOE+W 
O.WEiW 2.77E-07 3.96E-09 
o.wE+oo O.WE+W O.OOE+W 
O.WE+W O.WE+W &WE+00 
O.WE+W O.WE+OO O.OOE+W 
O.OOE+W 8.@2E-07 1.27E-08 
O.WE+W 892E-07 1.27E-08 
O.WE+W 3.13E-06 4.47E-08 
O.OOEtOO O.OOE+W O.WE+W 
O.WE+OO 1.54E-08 2.20E-08 
o.wE+oo 1.73E-06 2.47E-08 
O.OOE+W &03E-OG 8.61E-11 
O.OOE+W o.OOE+W O.OOE+W 
O.WE+OO 1.6OE-08 2.41E-10 
0.00E+00 O.OOE+OO O.WE+ 00 
O.WE+OO 1.88E-08 2.39E-08 
0.00E+00 2.35E-06 3.36E-08 
o.ooEtw 5.42E-08 7.75E- 10 
O.WE+W o.ooE+w O.OOE+ 00 
0.00E+00 O.WEtOO O.OOE+ 00 
o.wEtoo 0.00E+00 O.WE+ 00 
0.00E+00 0.00E+00 O.OOE+ 00 
O.OOE+OO O.OOEtOo O.WE+ 00 
O.WE+W O.WE+OO O.WE+ 00 
O.OOE+OO 0.00E+00 O.WE+ 00 
O.OOE+OO O.OOEtOO O.WE+W 
O.WE+W 0.00E+00 O.WE+ 00 
0.00Et00 O.OOE+OO O.WE+ 00 
0.00E+w O.OOE+OO O.WE+ 00 
O.OOE+W 0.00E+00 o.WE+W 
0.00Et00 O.OOE+OO 0.00E+w 
0.wE+00 O.WE+W O.WE+W 
o.wE+oo 0.00E+00 O.OOE+ 00 
O.OOE+OO 0.00E+00 O.OOE+ 00 
0.00E+00 0.00E+00 o.ooE+w 
O.OOE+OO 0.00E+00 O.OOEt 00 
O.OOE+OO O.OOE+OO O.OOEtW 
0.00E+00 O.OOEtOO O.OOE+OO 

0.00E+00 
1 .OOE-02 
2.WE-05 
2.85E-04 
2.8OE-03 
5.00E-05 
5.00E-05 
2.00E-02 
O.OOE+OO 
4.WE-04 
2.22E-02 
O.OOE+ 00 
1.50E-04 
2.10E-05 
3.WE-03 
4.00E-03 
1 .OOE-03 
7.00E-05 
7.50E-02 
1 .OOE-02 
O.WE+ 00 
O.oOE+W 
o.ooE+OO 
0.00E+00 
O.OOE+OO 
O.WE+OO 
o.WE+OO 
O.WE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+ 00 
o.oOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.WE+OO 
O.OOE+OO 
0.00E+00 

@CG?kY/MG) 

9.06E+OO 
2.80E-02 
O.OOEtOO 
1.8QEtOO 
0.00E+00 
430Et02 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.oOE+ 00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OQE+OO 
O.OOE+OO 
0 00E+00 
O.OOE+OO 



Rl9( ASSESSMNT SPREADSHEET - DlRECT OEM CONTACK WlTH SCML (PAGE THREE) 
SITE4 
DBOSURE SCENARIO: CCWTFiUCTlW WCFKER - SMRT TERM CUFWTION 
mTERMI;N l-IA&WI INDICES AND WWCEFI F+M: 

HAZARD INCEX HAZARD INDEX INCREMENTK 
CliEMCK YOUTH MUT CAMXFI Fm9( 

kOClU-1280 O.OOE+ 00 O.WE+OO 2.18E-09 
bk@-Ethyih8xyl)pMheete O.WE+W 7.84E-08 
hlmmy 

3.13E-11 
O.WE+W O.OOE+ W O.WE+OO 

kS8flk O.WE+W 0.73E-04 7.50E-09 
Barium O.OOE+ 00 O.WE+W 
eervlwm 

O.WE+W 
O.WE+W O.WE+W 

(sdmlum 
O.WE+ 00 

O.WE+ 00 O.WE+W O.WE+W 
UlrMllum (II) O.WE+W 4.48E-05 O.OOE+W 
calroTllum (VI) O.WE+ 00 O.WE+ W O.OOE+OO ! 
CalAt O.OOE+ 00 7.82E-03 O.WE+OO 

O.WE+ 00 O.WE+ 00 O.OOE+ 00 
Lmd O.OOE+ 00 O.OOE+ 00 O.OOE+ 00 : 
Mw#wl8se O.WE+W l.lSE-02 O.WE+W C 

mC=Y O.WE+W 2.87E-04 O.WE+W 
- 

O.WE+W O.WE+W O.WE+OO 5 
s8l8rllum O.OOE+OO 4.22E-08 O.WE+W 
slkf 

c 
O.WE+W O.WE+OO 

Vamdum 
O.WE+OO 

O.OOE+W 
ZklC 

2.39E-02 O.OOE+OO 
i O.WE+oO 3.13E-05 O.WE+OO 

cy8nlde O.OOE+OO 5.42E-06 O.OOE+ 00 
O.WE+ 00 O.OOE+W O.WE+OO 

z 

O.OOE+ 00 O.WE+W O.WE+ 00 2 

O.WE+ 00 O.WE+ 00 O.WE+OO 
O.WE+W O.WE+W O.WE+OO 
O.WE+W O.WE+OO O.OOE+ 00 
O.WE+W O.WE+OO O.WE+OO 
O.OOE+ 00 O.WE+oO O.WE+OO 
O.WE+W O.WE+OO O.WE+W 
O.WE+,OO O.WE+W O.WE+W 
O.OOE+ 00 O.WE+W O.WE+W 
O.OOE+ 00 O.WE+OO O.WE+OO 
O.OOE+OO O.OOE+ 00 O.WE+OO 
O.OOE+ 00 O.WE+OO O.WE+W 
O.ooE+ 00 O.OOE+OO O.OOE+ 00 
O.OOE+W O.OOE+ 00 O.WE+W 
O.OOE+ 00 O.OOE+ 00 O.OOE+W 
O.OOE+OO O.OOE+ 00 O.OOE+OO 
O.WE+ 00 O.OOE+ 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+ 00 
O.OOE+ 00 O.WE+OO O.WE+W 

iOTAL O.OOE+OO 4.46E- 02 @.72E-09 



RISK ASSESSMENT SPREADGHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAYE: MCAS CHERRY POHT 
LOCATION: SITE 4 
DATE: 05118l94 

HAZARD INDlCES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
MPOSURES THROUGH PICA INGESTKN ARE CONSIDERED. 
Assuh4pTms ARE ounw~o eaow. 

EXPOSURE SCeSARlO-INCIDENTAL INQESTICN OF SOR. BY CONSTRUCTION WORKERS 

RaEVANT EQUATION: IM=(CxlRxFixEFxEQ/(BWxATx1E8) 

WliEFlE: C = MEAN CONCWTRATICN IN SOIL SAMPLE (MO/KG) 
IR = SOIL HGESl?ON RATE (MG/EVHT) 
EF = EXPOSURE FREQUENCY (EVB(TS/YEAR) 
Fi = FRACTION FROM CCNTAMNATED SOURCE 
ED = MPOSURE cnmnoN (YEARS) 
BW = BODY WEGHT (ffi) 
AT = AVERAGING nME (DAYS) 

ENTER INPUT PARAMRERS: 

ADULT: YOUM : 

IR: 480 IR: 0 
EF: 250 EF: 350 
Fi: 1 Fi: 1 
ED: 1 ED: 8 
Bw: 70 ew: 15 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): 385 ATNON): 21Sa 

DETERMNE CONVERSION FACTORS: , 
AMILT: YOUTH: ADULT/YOU~H (CMJCER RISK): 

CF: 4.70E-Of3 (AVG ANNUM DOSf?) CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 6.71E-08 



RISK ASSESSMENT SPREADSHEET - INClDmTAL INGESTION OF SCH. (PAGE TWO) 
SITE 4 
EXPOSURE SCWARIO-INCIDENTAL INGESTlW OF SOIL RY CONSTRUCTION WORKERS 
CM CULATE DOSES: 

YOUTH ANNUM ADUT ANNUM LIFElIME AVERAGE RFD 
CHENICAL C (YQIKG) DOSE WWWDAV) DOSE (MWKWDAY) DOSE (MO/KG/DAY) (YG/KO/DAv) 

MJcklr-1260 0.028 O.WE+OO 1.32E-07 1.88E-OS 
bia(2-Eth@wxyi)phthahte 
lrntimony 
4nmllc 
BEdlUIl 
3syllium 
3admium 
Iromium (II) 
:homlum (\n) 
Zobat 
:oppel 
.esd 
Uanganese 
uercury 
Uckel 
Selenium 
%)vs 
lbnadium 
!inc 
:pUide 

0.13 
0 

4.8 
0 
0 
0 

14.8 
14.8 
51.9 

0 
25.8 
28.7 

0.1 
0 

0.28 
0 

27.8 
39 

0.09 

O.WE+W 8.11E-07 
O.WE+OO O.wEtOO 
O.WE+OO 2.18E-05 
O.WE+W O.WEtOO 
O.WE+W O.OOE to0 
O.WE+W O.WE+OO 
O.WE+W 8.95E-05 
O.WE+W 6.95E-05 
O.WEtW 2.44E-04 
O.WEtW O.OOEtOO 
O.WEtW 1.20E-04 
O.WE+W 1.35E-04 
O.WE+OO 4.70E-07 
O.WE+w 0.wE+00 
o.wEtw 1.32E-06 
aWEt O.OOE to0 
O.WEiW 1.31E-04 
O.WE+W 1.83E-04 
o.wEtoo 4.23E-07 
O.WEtW O.WE+OO 
O.WE+W O.WEtOO 
O.OOE to0 O.WE too 
O.WEtOO O.OOEtOO 
O.OOE to0 O.OOEt90 
O.OOE to0 O.WE+OO 
O.WEtOO O.WEtW 
O.WEtW O.OOEtW 
O.WEtw O.OOE to0 
O.WE+OO O.WE+OO 
O.wEtw O.WEtW 
O.WEtW 0 00E+00 
O.WE+OO O.OOE to0 
O.WE+W O.OOE+OO 
O.WEtW O.OOEtOO 
O.WE+Oo O.OOE to0 
O.OOE+W O.OOE to0 
O.WEtOO O.OOE+OO 
O.OOEtW O.OOEtOO 
O.WE+OO O.QOE to0 

8.72E-09 
O.OOE+W 
3.09E-07 
O.WEtW 
O.OOE to0 
O.OOEtOO 
9.93E-07 
9.93E-07 
3.48E-08 
O.OOEtW 
1.72E-06 
1.93E-06 
6.71E-09 
O.WEtw 
1.88E-08 
O.WEtOO 
1.07E-08 
2.82E-08 
6.04E-09 
O.WE+oO 
O.OOE+W 
O.WE+w 
O.WEtW 
O.WEtW 
O.WE+W 
O.OOEtW 
O.WEtW 
O.OOE+W 
O.WEtOO 
‘IWEt 
O.WE+OO 
0.WEtW 
O.WEtW 
O.OOE+OO 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.WEtW 
O.OOE+oo 

ZOOE-02 
0.0004 

3.WE-04 
0.07 

0.005 
0.001 

l.OOEtOO 

0.000 
0.037 

5.00E-03 
3.00E-04 
200E-02 

0.005 
0.w5 

l.OOE-03 
3.00E-01 
200E-02 

CSF 
(KG- DAY/UC) 

7.70E to0 
1.4OE-02 

l.BOE to0 

4.3 



RISK ASSESSMENT SPREADSHEET - INCIDB(TM INGESTION OF SOIL (PAGE THREE) 
SIrE4 
MPOSURE SCaARIO-INCIDENTAL INGESTION OF SOIL BY CONSTRUCTION WORKERS 
DETERMNEHAZARD INOICES AND CANCER RISK 

CH EYICM 

Arocbr-126a 
bib&?-Ethmxyi)phthal& 
Antimony 
&smic 
BShMl 
Bt3ryllium 
Cadmkan 
Chomlum (III) 
Clxomium (VI) 

Copw 
Lead 
Manganese 
Maculy 
Nickel 
Seknlum 
SHVS 
Vmadium 
zinc 
CytUll& 

TOTAL 

HAZARD INDM 
YOUTH 

O.OOE t 00 
O.OOEtOO 
O.OOE to0 
O.WE+OO 
aWEt 
O.WE to0 
O.WE+W 
O.WEtOO 
O.WEtOO 
O.OOE to0 
O.WEtOO 
O.OOE tW 
O.WEtW 
O.WEtW 
O.OOE+W 
OWEtW 
O.WE+OO 
O.OOE to0 
O.OOE to0 
O.WE+OO 
O.OOEtW 
O.OOE to0 
0.9OEtW 
O.OOE+W 
O.OOE to0 
O.WEtOO 
O.OOE to0 
O.OOE too 
O.OOE to0 
O.OOE to0 
O.OOEtW 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE too 
O.OOE to0 
O.OOE to0 
O.OOE t 00 

O.OOE+W 

HAZARD INDEX 
ADULT 

O.WEtOO 
3.05E-05 
O.WEtW 
7.2OE-02 
O.WEtW 
O.WEtW 
O.WEtW 
8.95E-05 
O.WEtW 
505E-02 
o.wEtW 
o.M)E+W 
270E-02 
1.57E-03 
o.OOE+W 
283E-04 
O.WEtOO 
1.87E-02 
BllE-04 
211E-05 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtOO 
O.WEtO9 
o.wEtoo 
O.WEtOO 
o.OOE to0 
O.WE+W 
o.WEtW 
o.WE+W 
o.WE+OO 
o.WE+OO 
o.WE+OO 
O.WE+OO 
O.WE+OO 
O.WE+OO 
O.OOEtOO 

1.51E-01 

INCREMENTAL 
CANCER RISK 

1.45E-08 
1.22E-10 
O.WEtW 
5.586-07 
O.WE+W 
O.WE+W 
O.WEtW 
O.OOE to0 
O.WEtW 
O.WEtW 
O.OOEtW 
O.OOEtW 
O.WEtW 
O.WE+W 
O.OOE+W 
O.OOEtO9 
O.WEtW 
O.WE too 
O.WE+W 
O.WEtW 
O.WEtOO 
O.OOE t 00 
QOOE to0 
O.WE+OO 
O.OOE to0 
O.OOE t 00 
O.OOEtW 
O.OOE t 00 
O.OOE+W 
O.OOE+OO 
0.9OEtW 
0.00E+00 
o.wEtoo 
O.OOEtW 
O.OOE t 00 
O.OOEtW 
O.OOE+OO 
O.OOEtOO 
o.wEtoo 
O.OOE t 00 

5.70E-07 



HIP< ASSESSMEHT sPfu3uxai~ffr - ERECT OERMAL CONTACT MTH saL 

SITE NAME: MCAS CHERAY POlNT 
LOCATION: SITES 
MTE: m/16@4 

EXPOSURE SCENAFiIO: CONSTFllJCTlON WOFKER - Sl-U3FlT TERM WFiATlON 

RELEVANT EQUATION: DEX= (CxSAxAFxA9SxEFxED)/(EiWxATx1E8) 

WI-El35 C = CCNCENTRATION IN SC+L (t&&KG) 
SAl = YOUTH 5KIN SLFIFAE AREA (SQ Cb&l3AY): 0 
SK! =ADUTSKlNSUR=ACEbREA(SQ~Y): 8180 
ff = ACHERENCE FACTOR wGj5Q CM): 1 

ABS = AfEOWllON Fwumx 
(l3ECIMAL FRACTlON) 

vccs: 
Ew@PESnaDES: 
PCl3S: 
;METpLS: 

EF 1 = YOUTH EXF’OSJRE FREQUENCY (TIAYspIEAR): 
EFZ = ADUT EXPGSlRE FREQUENCf (DiYS/rEAR): 
ED1 = YOUlH EXPOSURE DL43AnCN (YEARS): 
ED2 = ADUT EXPOSCRE DURATION (YEARS): 
BWI = BCDY WEIGHT AIXLESCENT WG): 
BW = q COY WEIGHT ACUT ((G): 
AT1 = AVEFUGING TIM: (DAYS), NONCARC 
AT2 = AMRAGING TlhlE PAYS), NONCARC 

INOGENS (YOLITH): 
INCGENS (AMIT): 

AT3 = AbERAGlNG TllK (DAYS), CARCINOGENS: 

0.1 
0.05 
0.03 

0.001 

24 
250 

8 
1 

16 
70 

2190 
385 

25550 

CElERMIbE CONVERSION FACTORS: 
EX = (cI’(sA sil CM)*w MC’JSQ CM)*@S)‘(EF MWEAR)*(ED YEAFQ/v\T CkkYS)/(EM/KG)/(l KG168 ffi) 

WSQ~~~I = (CFl)*~*@ElS) a=1 = O.OOE+OO 
lIlqE8drlt = (cf2)*(q*~) cF2= 

CANCER lxx = (cn)*(c)*(ABs) U=3= 8.81E-07 
8.03E-05 



RISC ASSESSMMT SPREADSHEET - MRECT DEW CONTACT WlTH SolL (PAGE TWO) 
SITE5 
XPOSURE SCEN4RIO: CONSTRucTIoN WOR<ER - SHORT TERM oUf3ATlON 
XCUATE DOSES: 

AEtSORPllON ANNUK YWlH HURL ADUT LIFETIM! A- RFD 
WEMCAL c wo FlWCTloN DOSE (MG/Kc;/MY) WSE (MGIK(ilDAY) 009: (MGIKWAY) (MW-V 

rabne 
!llnmsuwan I 
kS#lC 
3aum 
3aylllun 
Xrunlum @I) 
zflrunlum (VI) 
=oWW 
eead 
lhalgmese 
*ury 
WeI 
hmdurll 
!hC 

0.0039 0.01 
0.0092 0.01 

4.5 0.001 
5 0.001 

0.08 0.001 
e.0 0.001 
a.0 0.001 
1.1 0.001 
4.4 0.001 

12.5 0.001 
0.04 0.001 

2.7 0.001 
12.7 0.001 

0 O.Wl 

0.00E+00 
0.00E+00 
0.00E+00 
O.WE+W 
o.wE+w 
o.wE+w 
0.00E+00 
o.ooE+w 
0.00E+W 
0.00E+00 
0.00E+00 
O.WEiW 
0.00E+W 
o.wE+oo 
0.00E+00 
O.WEiW 
0.00E+w 
o.wE+w 
o.OoE+OO 
0.00E+W 
O.OOE+OO 
0.00E+00 
0.wE+00 
0.00E+w 
0.00E+00 
0.00E+00 
O.OOE+w 
0.00E+W 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00E+00 
o.ooE+w 
0.wE+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 

2.35E-09 
5.55E-OS 
2.71E-07 
3.01 E-07 
4.62E-09 
5.97E-07 
S.S7E-07 
6.63E-06 
2.65E-07 
7.53E-07 
2.41E-09 
1.63E-07 
7.85s07 
O.OOE+W 
o.ooE+w 
O.OOE+w 
O.wE+w 
O.OOE+w 
O.OOE+w 
0.00E+00 
O.OOE+w 
O.wE+w 
O.wE+w 
O.OOE+w 
O.OOE+w 
o.wE+w 
O.OOE+OO 
O.OOE+w 
0.00E+00 
O.OOE+w 
O.OOE+OO 
O.OOE+w 
O.wE+w 
O.OOE+OO 
O.OOE+w 
O.OOE+w 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+w 

3.36E- 11 
7.@2E- 11 
3.67E-08 
4.31 E-09 
6.69E- 11 
6.52E-09 
6.52E-09 
a.47E- 10 
3.78E-09 
l.O6E-06 
3.44E- 11 
2.32E-09 
1 .OQE-06 
O.OOE+w 
o.ooE+w 
O.OOE+w 
O.wE+w 
O.wE+w 
O.wE+ 00 
O.wE+w 
O.OOE+w 
O.wE+w 
O.OOE+w 
O.OOE+w 
O.OOE+w 
O.wE+OO 
O.OOE+w 
O.OOE+w 
O.wE+w 
O.OOE+w 
o.ooE+w 
O.OOE+w 
O.OoE+w 
O.WE+w 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 

2.00E-01 
3.00E-05 
2.65E- 04 
2.60E-03 
5.wE-05 
2.00E-02 
1 .OOE- 04 
2.22E-02 
O.OOE+ 00 
150E-04 
2.10E-05 
3.00E-03 
7.00E-05 
7.50E-02 
O.OOE+OO 
o.wE+w 
O.oOE+OO 
O.WE+w 
O.wE+ 00 
o.wE+w 
O.WE+w 
O.OOE+OO 
O.wE+OO 
o.WE+w 
o.wE+w 
o.wE+w 
&WE+00 
O.WE+w 
O.wE+w 
O.OOE+w 
O.OOE+ 00 
O.wE+w 
O.OOE+OO 
o.wE+w 
O.OOE+OO 
O.OOE+w 
O.OOE+w 
o.OOEtOO 
O.OOE+OO 
O.wE+OO 

o.OOE+OO 
O.OOE+OO 
1 .BQE+OO 
O.OOE+OO 
430Et02 
0 OOEtOO 
O.OOE+OO 
O.OOE+OO 
0 OOEtOO 
0.00E+00 
O.oOE+OO 
0 OOEiOO 
O.OOE+OO 
o.OOE+OO 
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RISC ASSESSMNT SPAEADSHEET - DIRECT DEFMk CONTACT WlTH SOlL (PAGE THREE) 
SITE 5 
WOSUAE SCEN4FlIO: CCNsTRUc71W WOF)<ER - SHORT TERM DUR4TlON 
CETERMIK I-HZAFU INDICES AND CANCER RIEK: 

CHEMCAL 

Toluene 
EnmsullM I 
ksenlc 
EMurn 
Ehylnunl 
ulrunllJrn (II) 
Ctwnlum (VI) 

aW@ 
Lad 
MNlge~Sl3 

*aw 
HOI 
Vanadum 
ZIIIC 

HAZAflD INDEX HAZARD INDEX INCREMENTAL 
yowl-l MUT CANCER RISK 

O.WE+W l.l6E-06 O.OOE+OO 
O.OOE+OO 1.65E-04 O.OOE+OO 
O.OOE+OO 9.52E-04 7.34E-09 
O.OOE+W l.O6E-04 O.OOE+OO 
O.WE+W 9.64E-05 2.96E-06 
O.OOE+ 00 2.96E-05 O.WE+OO 
O.OOE+ 00 5.97E-03 O.OOE+OO 
O.OOE+OO 2.@SE-06 O.WE+OO 
O.OOE+ 00 O.WE+ 00 0.00E+00 
O.OOE+W 5.02E- 03 O.OOE+W 
O.OOE+W l.lSE-04 O.WE+W 
O.WE+ 00 5.42E-05 O.OOE+OO 
O.WE+ 00 1 .OsE-02 O.WE+W 
O.OOE+ 00 O.WE+OO O.WE+W 
O.OOE+W O.WE+OO O.WE+W 
O.OOE+W O.WE+OO O.OOE+OO 
O.OOE+ 00 O.WE+W 0.00E+00 
O.OOE+ 00 O.WE+OO O.WE+OO 
O.OOE+ W O.WE+OO O.OOE+OO 
O.OOE+W O-WE+ W O.OOE+OO 
O.OOE+ 00 O.WE+ 00 O.WE+OO 
O.OOE+OO O.WE+OO O.OOE+OO 
O.OOE+ 00 O.WE+OO O.OOE+OO 
O.WE+W O.WE+W O.OOE+OO 
O.OOE+ 00 O.OOE+ 00 O.OOE+OO 
0.00E+00 O.WE+ 00 0.00E+00 
O.OOE+ 00 O.OOE+ 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+ 00 O.WE+W O.OOE+OO 
O.OOE+ 00 O.WE+W O.OOEtOO 
O.OOE+OO O.OOE+OO O.WE+OO 
O.OOE+ 00 O.OOE+OO O.OOE+OO 
O.OOE+ 00 O.WE+OO O.OOE+OO 
O.OOE+W O.OOE+OO O.OOE+OO 
O.OOE+# O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0 OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+ 00 O.OOE+OO O.OOE+Oo _--. 

KITAL O.oOE+OO 2.35E-02 3.70E-06 

-_- .__ 



IRSK ASSESSYENT SPREADSHEET - INCIDWTAL INBESTION OF SOIL 

SIT-E NAME: MCAS CHERRY POHT 
LOCATION: SITE 5 
DATE: 05/16/s4 

HAZARD INMCES AND INCREMBJTM CANCER RISKS ARE CALCUATED BY THIS SPREADSHEET. 
EXPOSURES THRCUGH PICA NQESTICN ARE CONSIDERED. 
ASSUMPTlONS ARE OURtNED BELOW. 

DWOBURE SCBSARIO-IWCIDENTM INBESTICM OF SOIL BY CONSTRUCTION WORKERS 

RELEVANT EQUATION: IM= (CxIRxFixEFxE~/(BWxATx1E6) 

C = MEAN CONCENTRATION IN SOIL SAMPLE (MO/KG) 
IR = SOIL WGESllCN RATE (MGIEVENT) 
EF = MPOSURE FREQUENCY (EVBJTSMAR) 
Fi = FRACTlON FROM CCNTAMNATED SOURCE 
ED = MPOSURE DURATlON (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING llME (DAYS) 

ENTER INPUT PARAMETERS: 

ADUT: YOUTH: 

IR: 460 IR: 0 
EF: 256 EF: 350 
Fi: 1 Fi: 1 
ED: 1 ED: 6 
Bw: 70 Bw: 15 
AT&AR): 25556 AT(CAR): 25550 
ATc(CJN): 365 AT@JCN): 2166 

OETERMNE CONVERSIC#d FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (ChNCER RISQ: 

CF: 4.70E-66 (AVG ANNUM DOSE) CF: O.OOE+W (AVQ ANNUM DOSE) CF: 8.71E-66 



RISK ASSESSYENT SPREADSHEET - INCIDEN TM INGESTION OF SOIL (PAGE TWO) 
SITE 5 
EXPOSURE SCENARIO-INCIDENTAL INGESTICW OF SOIL BY CONSTRUCTION WORKERS 
CALCULATE DOSES: 

YOUTH ANNUM ADULT ANNUM LIFETWE AVERAGE RFD CSF 
CH EYICM C (UOrKG) DOSE (UG/KG/DAY) DOSE (UG/KG/DAY) DOSE (Ma/KG/DAY) (UG/KG/DAY) (KG-DAY/b&G) 

I Toluene 
Endosulfan I 
Arsenk 
Bdum 
6arylllum 
Chomium (Ml) 
Chomium (VI) 

Copw 
Lead 
Manganese 
Mercury 
Nickel 

’ Vanadium 
zinc 

0.0039 
0.0092 

4.5 
5 

0.06 
6.0 
9.9 
1.1 
4.4 

12.5 
0.04 

27 
12.7 

0 

O.OOE to0 1.63E-06 2.62E- 10 
O.WEtW 4.326-06 6.17E-10 
O.WEtW 2.11E-05 3.02E -07 
O.WEtOO 235E-05 935E-07 
O.WEtW 3.76E-07 5.37E-09 
O.WEtW 4.65E-05 6.64E-07 
O.WE+W 4.65E-05 6.64E-07 
O.WEtW 5.17E-06 7.36E-06 
O.WE+W 207E-05 295E-07 
O.WEtOO 5.07E-05 6.39E-07 
O.OOE to0 1.60E-07 2.66E-09 
O.WEtOO 1.27E-05 1.61E-07 
O.WE+W 5.96E-05 &!i2E-07 
O.OOE to0 O.WEtOO O.WE+W 
O.OOE +W O.WEtOO O.WE+W 
O.WEt# O.WEtW O.WEt# 
O.WEtW O.WE+W O.WEtW 
0.wEt00 O.WEtW O.OOEtOO 
O.WEtW O.WEtOO O.WEtW 
O.WE+W O.OOE to0 O.OOEtOO 
O.WE+W O.OOEtOO O.WE+W 
O.OOE to0 O.OOEtOO O.OOE+W 
O.WEtOO O.OOE to0 O.WEtOo 
O.WEtW O.WEtOO O.WEtW 
O.WEtW O.WE+OO O.OOE to0 
O.WEtW O.OOE to0 O.OOEtOO 
O.WEtW O.WE+# O.OOE+W 
O.WE+OO O.WEtOO O.WEtW 
O.WE+W O.WEtOO O.WEtW 
O.WE+W O.OOE+W O.WEtOO 
O.OOEtW O.OOE to0 O.OOEtW 
O.OOE to0 O.WE+OO O.OOE+W 
O.OOE to0 O.OOEtOO O.OOE+Oo 
O.WE+W O.OOEtW O.OOEt# 
O.WE+W O.WEtOO O.WEtOO 
O.OOE t 00 O.WEtOO O.OOEtW 
O.WEtW O.OOEtW O.WEtW 
O.WE+OO O.OOE too O.OOEtW 
O.OOE+W O.OOE too O.OOEtW 
O.OOE t 00 O.OOE to0 O.OOEtoo 

2.00E-01 
5.00E-05 
3.00E-04 l.BOEtOO 

0.07 
0.005 43 

l.OOEtOO 
5.00E-03 

0.037 

5.00E-03 
3.00E-04 
200E-02 
7.#E-03 
3.#E-01 



RISK ASSESSUENT SPREADSHEET - INCIDWTM INGESTION OF SOIL (PAGE THREE) 
SITE 5 
EXPOSURE SCENARIO-INCIDENTM INGESTlOW OF SOIL BY CONSTRUCTION WORKERS 
DETERMNE HAZARD INDICES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREUENTM 
CH EUICM YOUTH ADULT CANCER RISK 

Toluena 
Endoaultan I 
Arsenic 
B&lml 
Buyllll 
Chomium (II) 
Chomium (VI) 
copper 
Lead 
Manganese 
Mercury 
Nkkel 
Vanadium 
zinc 

O.WE+OO 
O.WE+W 
O.OOEtOO 
O.OOE to0 
O.WE+OO 
O.WE+W 
O.WE+OO 
O.WE+W 
O.WE+W 
O.#Et# 
O.WEtW 
O.WEtOO 
O.WE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtOO 
O.WE+OO 
O.WEtOO 
O.OOEtOO 
O.WEtOO 
O.WE+OO 
O.OOEtOO 
O.WE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.WE+OO 
O.WEtOO 
O.WEtOO 
O.WEtOO 
O.OOE to0 
O.WE+oO 
O.OOEtW 
O.OOEtOO 

@.16E-06 
6.64E-04 
7.05E-02 
335E-04 
7.51E-05 
4.65E-05 
@JOE-03 
1.4OE-04 
O.WE+W 
l.l7E-02 
6.26E-04 
6.34E-04 
0.52E-03 
O.WE+W 
O.WEtW 
O.WEtOO 
O.WE+OO 
O.WEtOO 
O.WEtW 
O.WEtOO 
O.WEtOO 
O.WE+OO 
O.WEtW 
O.WE+OO 
O.WE+M) 
O.WEtOO 
o.#E+Oo 
0. WE +OO 
o.#E to0 
o.#E to0 
0. WE to0 
O.WEtW 
o.wEtw 
O.WEtW 
O.WEtW 
o.wEtw 
o.WEtW 
o.WEtW 

0.00E+00 
O.WE+W 
5.43E-07 
O.WEtW 
231E-06 
O.WEtOO 
O.OOE to0 
O.WEtW 
O.OOEtW 
O.WE to0 
O.WEtW 
O.OOE t 00 
O.OOEtW 
O.WE+W 
O.OOE to0 
O.OOE+OO 
O.OOE to0 
O.WE+OO 
O.OOE to0 
O.WEtOO 
O.OOE to0 
O.OOE t 00 
O.OOEtW 
O.OOE t 00 
O.OOEtW 
O.OOEtOO 
O.OOE to0 
O.WEtOO 
O.OOE+OO 
O.OOE to0 
O.OOEtW 
O.WEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOE+OO 
O.OOE to0 
O.OOE+OO 
0.00E+w 

O.OOEt60 O.WEtW O.OOE too 
O.WE+OO O.OOE+OO O.OOEtoO 

TOTM O.OSE+W 1.03E-01 5.67E-07 



~i+iE: 
I REFERENCE: ---~- 

I 

-~-- 
Description: 

L __--- 

RTI LAND TREATMENT MODEL APPLIED TO OPEN LANDFILLS 

---zr-Y.rl USEPA, TSDF - Air Emisgmns Models, November 1989, EPA-450/3-87/026 -__ 
____ 

Model is based upon theory of diffusion out of a flat slab surface. Originally 
designed for use in estimating emissions from land treatment units, the model 
provides emission estimates that will be used to calculate vapor concentrations 
inside an excavated area whose dimensions are specified by the user. 

Provide data for each blank cell (*) and input chemical data as required on 
subsequent pages. Print all pages by invoking print macro using ‘ALT-P’. 

FlTE CHARACTERISTICS 

Soil Temperature 60.0 (Farenheit) ~.- 
(calculated)\ 15.6 (Celcius) --- 
(calculated)’ 288.7 (Kelvin) 

Bulk Soil Density l 1.35 (gm/cm3) 
Total Porosity l 0.4 (Fraction) 
Air filled Porosity * OT(Fraction) 

Emission Duration (1) 2534400 (seconds) 
Mean annual windspeed (U) l --. 4 (m/set) 

Excavation Length l 20 (ml 
Excavation Width l 10 (ml 

Excavation Depth l 8 (ml 

Depth to Contaminant Layer (top) l 0 04 

Depth to Contaminant Layer (bottom)* 5 (ml 
Exposed Contaminant Thickness l YGY(cm) 

1.2E-03 (gmlcm3) ____ 
1.8E-04 (gm/cm/s) Effective Treatment Area Diameter 15.96 (m) 

Construction Worker - Site 4 (UST) 

Inhalation Rate (InhR) * 
(ET)’ -- 

2.5 (m3/hr) 
8 (hr/day) 

Exposure Frequency (EF) l 30 Wvlyr) -____. 

Exposure Duration (ED) l _--l_(Yr) 

70 (Kg) 



I_:----- 
___--- -- ~_.__ 

CHEMICAL TFtANSPORT INFORMATION _-_--__ iI input physical data in columns marked with an asterisk (*). 

bical l =-e. 
aroethene 

I (a m/mol) l(Degrees I Units I (ue/Kg) 
II I 131.391 25.t 

iI 

. aenzo(ajpyrene 

Effective 
Diff usivity -.--- _ 

.&!?-?.$ _ 
2.3lE-04 
2.36E-Oi 
2.54E-04 
2.54E-04 
1.46E-04 
1.46E-04 
1.46E -04 
1.49E-04 .-..--_..- 
1.46E-04 
t .03E-04 
1.46E-04 ---.- 
1.46E-04 
1.26E-04 

.- - _. 

c 



I 1 

[VAPOR EMISSION MODE~RESULTS 

I 
0 t-.--------t ------t 

lLI2 
-t.-------o-- 

I 
I 

--.- -____ 



Chemical 1 Emission -IEmission 1 Emission Total 1 Confined Space Vented Space 

[Benzo(a)anthracsne I 

Benzo(b)fluoranthene 
Benzo(k)fluorantheno 

0 i 0 
0 0 0 
0 0 n 

I 0 I 0 I 01 1 I I 0 I 
0 0 01 a 
0 0 0 0 - 
0 

- 
0 0 0 

0 0 0 0 

0 0 I 01 I I I 
0 0 01 

; ---l-“rl_ 
I 

0 I nl I I I 
- 

n --_-- -- 
0 -____-- 
n 1 0 0 0 - 0 0 0 0 0 0 --__ ___~. ~-_ 0 0 



__- --_--- -- ~~~-- 
[ EZiPOSURE ASSESSMENT/RISK Cl-lARACTE~~fi%i -.--- ] 

-___.-- -.- ---. 
Contact 

: inhalation-=--- 

Parameter 

7cancer s-F~~~T~~-------- 

Concentral 

P-Butanone 

Toluene - 
Xylene (total) 
Phenanthrene 
Fluoranthene 
&nne 
Benzo(a)anthracene 
Chryaene 
Ms(2-Ethyihexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)ffuoranthene - 
Benzo(a)pyrene n 

tion 1 Reference Dose l 1 Factor l 

loncarc. 
1 Dose ..-~- 

( f~/ ) 
- 

.Im_alKSp m m3 ’ (mg/Kg/day) ?K< day/mg)-- 
- 

0 v 0 -.- 0.3 
~-- 

0 0.11 --..-___- __-_-~__ 
0 0 O.O857Jpara-) - I 
0 0 
0 0.04 (oral) 
0 0.03 (oral) 
0 7.3E-01 @am 
0 7.3E-Of (or; _ &II I 

0.011166 0.014 (oral) 0.0002f 1.4E-02 (oral) 
0 7.3E-01 (oral) 0 
0 7.3E-01 (oral) 0 

- 0 7.3E+OO (oral) 

Carcinogenic 
Dose 

Increased 
I Hazard Cancer 

Risk 

- 
0 

z=z=z-- - 
) OralRfD or CSF 
a) Oral RfD for Naphthalene 



-___ 
RTI LAND TREATMENT MODEL APPUED TO OPEN LANDFILLS 
USEPA, TSDF - Air Emissions Models, November 1969, EPA-450/3-67/026 

f%scrlptiorr 
-- --- --__ 

Model is based upon theory of diffusion out of a flat slab surface. Originally 
designed for use In estimating emissions from land treatment units, the model 
provides emission estimates that will be used to calculate vapor concentrattons 
inaide an excavated area whose dimensions are specified by the user. 

Provide data for each Mank cell (*) and input chemicel data as required on 
aubsequent pages. Print all pages by invoking p rint macro using ‘ALT-P. 

SITE CHARACTERfBTlCB 

Emission Duration (1) 
- 

1670400 (seconds) 
Mean annuaf windspeed (U) l 4 (mlsec) 

Excavation Length l 15 (ml 

Excavation Width l 2 (m) 
Excavation Depth l 5 (m) 

Depth to Contaminant Layer (top) l 0 (ml 

Depth to Contaminant Layer (bottom)* 5 (ml - 
Exposed Contaminant Thickness * 500 (cm) 

Effective Treatment Area Diameter 6.16 (m) 

EXPOSURE INPUTS 

Receptor: l Construction Worker - Site 4 (Utilitlea) 

Inhalation Rata (InhR)* 2.5 (m3/hr) 
Exposure Time (ET)’ 6 (hdday) 
Expoaure Frequency (EF) l 20 (day&r) 
Exposure Duration (ED) * 1 (Yr) 
Body Weight (W l 70 (Kg) 
Lifetime m l 70 (YO -__- 

Soil Temperature 60.0 (Farenheit) 
(calcufated)~ YIY(Celcius) 
(calculated)’ 266.7 (Kelvin) 

Bulk Soil Density l 1.35 (gm/cm3) 
0.4 (Fraction) 

Air filled Porosity l 0.1 (Fraction) 

OTHER CHAFfACTERlSTlCS 

I Density of Air l 1.2E-03 (gm/cmd) 
Viscosity of Air l 1.6E-04 (gm/cm/a) 

II 



_ 

n 
-i 

[CHEMICAL TRANSPORT INFodMiiTiON 1 ---~- Input physical data in columns marked with an asterisk (*). 

Banzo(a)anthracene 

-__ ____ 
-~-- --- 

5.OOE-02 1.46E-0 ----- ~.-- - ~- 

~-- 
5.OOE-02 1.46E-0 

Total Loading 
A 

= 130 (u~/KQ) 1 



@POR EMISSION MODEL RESULTS -7 

Parameter 
Chemical Units 
frichloroethene 
%Eutanone - 
Kiiuene 
Kylene (totaf) 
Phenanthrene 
+oranthene 
PyeJe 
Benzo(a)anthraceno 
Chrysene 
bis(2-EthyihexyQphthafate 
Beruo(b)fluoranthene 
Benzg(k)fluoranthene 
nmn~nlr\n”rrnn 

Concentration 
(u~~KQ) 

0 
ND 

0 
0 
0 
0 ----- 
0 
0 
0 

130 
0 
0 
n 

Ratio (Keq) 

560.90592601 
805.16327471 --- 
213.27837816 --. 
82.013488088 
0.018224~464 
0.0000197404 
0.0001035228 
0.0900138669 
0.1019753092 
638284E-08 
3.6273OE-08 
5.60714E-10 
3 lRAR5F--OR 

Constant (Kd) 
(l/s) 

1.3E-06 
1 .QE-06 
5.3E-07 
1.6E -07 
2.6E-11 
2.8E-14 
1.5E-13 
2.OE-14 
t.SE-10 
6.4E-15 
5.2E-15 
8.1E-19 
3 QF-17 

Coetficient (Kgas) 
( I) 

O.i&8Q 
0.00788 
0.00807 
0.00807 
0.00557 
0.00557 
0.00557 
0.00564 
0.005L. . 
0.004397-- 
0.005571 
0.00557 
0 00503 

A-.--.- 

t 0 
.v”,...“,“,*,.“,.’ f 0 -..- .-- -- -.-- . . , -.----- 8 0 -_ 

0 I I __~. ~~~ . 
n I n I 

I 
___--- -- 

I Chemical I Gas Phase I Volatilization I Vawr Phase Mass Transfer 

- 

0 -0 ~___ ------- _ 
0 0 -- _ 
0 0 ___._. -_-- _~ 
n 0 

0 - 0 _. 
0 0 - 
0 0 --.--. 
0 0 -- 
0 0 - 
0 0 ._--__.-- . 
0 0 --_--- __-. 
0 0 
0 0 -- 

0 0 

-- 

0 0 

__.. --_.-_-. 
0 0 

----.I 

- ._- .- -. 
0 0 - 

.~ 0 0 Al: ---i==--- 



i 

__-.-~ -- -.. - .~~ - .-- 
[COti= CONCENTRATION ASSESSMENT .___-- -- -- -_-- ] 

--------I---- __-. ;- --__ 
0 

Chemical 
Concentration 

__-- ____-- 
ds(2-EthylhexyiJDhthc . date 130 -- 
%nzo(bkfluorantt wne 
3enzo(k)l luoranthene --t--- 

0 
0 

3enzofa1wrene --I--- 0 
0 0 
0 0 __-____- 
0 0 
0 0 ___ --. 
0 0 ..---~- 
0 0 -- 
0 0 -__ 
0 0 ~.__- 
0 0 --__ 
0 0 
0 0 -____.- 
0 0 - --._--_- 
0 0 -- 
0 0 -.~-~-- - 
0 0 -__-.-..- - 
0 0 
0 0 
0 0 -- 
0 0 _-- 
n n 
0 I 0 - 

n 

0 200 0 -.--. --- 
0 200 a 
0 200 0 --... .-.--__- 
0 200 a __--- 
0 209_ 0 
0 200 0 
0 200 ii 
0 200 0 ____----~ 

l.Q5723E-15 200 3.9E-09 -__- ..-__- 
0 200 t.i 
0- 200 0 -.____- 
0 200 0 ____--- .- -- 
0 200 0 __. .- -- 
0 200 0 
0 __-~--~_ 
0 

Mass ‘r Concentration 
I!?1 --I 

Air Conceniration -- 
~--dlz!.!- mums) --- __ l!!!alma.-- ~~~ ----~ ~~ 

0 - NA -____. 
0 0 NA . ---.~----.--- - 
0 0 NA 

~. 0 0 NA -__- 
0 0 NA .-___. 
0 0 NA 
0 0 NA 
0 0 NA -.-- 
0 0 NA 

0.008539 0.011168 NA -. --- 
0 0 
0 0. 0 ii---. 0 

_____~ __-_--~~~ 
0 0 
0 0 

0 
n 

-----d----l 1--I n --t ----- -- -.--- --- ---. 

i 



rtiwU&WSESSMENT/RISK CHARACTERIZAxti-----j 

Parameter Concentration Reference Dose l ------ 
Chemical units (mg/mS) 

--~. .i~~~a/da)~~~~ 

~nmathana 

t~~~~~~-~-~.(m~~~da~--.-~~~vr----{ gypt 1 c;;y 

..-...-.--_..-..- t n I I cnCr-ma , “.“b “1 0 0 NA C 2 ---- 
-Bdanone 0 0.3 I I 

0 0 .-__-. 0 --- C - 

rOlU&Wle . -.--.A 0 0.’ ’ L’-- 0 0 0 c 
&tone (total) 0 ..- 0.0 66 (para-) 0 0 0 C 

I 
_~__ _. 

Phenanthrene 
.-_ 

0 0 0 NA C 
Fluoranthene I 

~-__ ~~~~~ 
0 I 0.04 (oral) I 0 0 0 c 

I I I 
-.- ..--... 

Pyrene 0 0.03 (oral) 0 0 0 C 
Benzo(a)anthracene I 0 --1 1 

~_ ..---. 
7.3E-01 (oral) 0 0 NA d 

Chrysene 0 1 7.3E-01 (0 ral) 0 0 NA a - ..-- -. -~~~ 
bis(2-Ethylhexyl)phthalate I 0.011166 I 0.02 (oral) 1 1.4E-02 (or@ 0.000175 2.56-06 0.006741 3.5E-Oe 
Benzo(b)fl uorantheno 

1 x -I- 
I 7.3E-01 (08 

.~ ---. 
0 0 NA C rat) 

Benzo(k)fi uoranthene 1 7.3E-Or& ml) 0 0 NA c 
Benzo(a)pyrene I 

_---. 
0 I 7.3E+OO (oral) 0 0 c 

0 0 I I 

-- -..__-~.. 
Contac?--1 -~ -- inhalation 1 Cancer Slope 1 Noncarc. 1 Carcinogenic T----- -.rr ncreasec 

0 ------- 
I I 

I 0 I I I -f -b+ ---- 

0 
I 

I 0 -t I I y-+-----..+-- -- .- - 

0 I 0 
-- 

I I I --- t ---- - 

0 I 0 I I I I I I - 

0 
0 0 

0 ._.- 
0 0 ______--._ ~. 
0 0 
0 0 --. 
0 0 0 

0 
.-- --. 

--- 

0 

~-. ...-~-~ 
0 

0 0 
0 0 
0 0 

-z----yq ~: y. 

0 
Oral RfD or CSF I) 

I a) Oral ftfD for Naphthakme 







c 
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